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(54) Benzophenone hydrazone derivatives as insecticides 

(57) Summary Of The Invention 

Novel benzophenonehydrazone derivatives represented by the formula (I): 
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wherein, R 1 is halogen; R 2 is hydrogen or C M alkyl; R 3 is cyano, optically substituted alkyl, C 2 . 4 alkenyl, C3.4 alky- 
nyl, C<,. 4 alkyl-carbonyl or alkoxy-thiocarbonyl; R 4 is hydrogen, phenyl, optionally substituted C^q alkyl, optionally 
substituted C 2 . 8 aikenyi, -CO-R 8 , -CO-O-R 9 or 



Primed by Ran* Xeroot (UK) Business Services 
2.13.80.4 



(Cont next page) 



EP 0 742 202 A2 



O R 



10 



-C-N-R 



R 5 is hydrogen, formyl, phenyl, optionally substituted C A . Q alkyi. optionally substituted C 2 . 8 aikenyl, optionally substi- 
tuted C 3 . 8 alkynyl. optionally substituted C v8 aJkyl-carbonyl, optionally substituted C v6 alkyl-oxalyl, optionally substi- 
tuted Cva alkoxy-carbonyl, optionally substituted C V 8 aikoxyoxalyl. optionally substituted C3.8 cycloaikyl-cartxinyl, 
optionally substituted C 2 . 8 alkenyl-carbonyi or optionally substituted benzoyl; R 6 is hydrogen or halogen; R 7 is hydro- 
gen, halogen or C V 2 atkyt. alkyl-carbonyl or C-m alkoxy-thiocarbonyl; n is 0. 1 or 2, provided that n is 0 when R 3 is 
cyano, C^ 4 alkyi-carbonyl or C V4 alkoxy-thiocarbonyl, ^ is a single bond of Anti form or of Syn form. 
The benzophenonehydrazone derivatives of the formula (I) have excellent insecticidal activities. 
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Description 

The present invention relates to novel benzophenone hydrazone derivatives, to processes for the preparation 
thereof and to their use as insecticides, as well as to novel intermediates for their preparation and to processes for their 
5 preparation. 

It has been already known that certain 4-substituted-4'-alkysufonyloxybenzophenone hydrazone derivatives have 
insecticidal activities (see British Crop Protection Conference Pests and Diseases 1984, Vol.2, 405 ■ 412, Japanese 
Patent Kokai Publications Sho 54-122261 (=EP-3913-A, USP4394387), Sho 56-45452 (=EP-26040-A, USP4331680. 
USP4432994), Hei 2-138246 (=EP-355832-A, USP4980373), Hei 3-74356 (DERWENT AN-91 -136915), Hei 4-1173 
io (DERWENT AN-92-053936), Hei 6-25134(=CA2094010), Hei 6-184079 (=USP5340837. USP5405871), Hei 7- 
149708(=EP-647622), Hei 7-24261 8(=CA21 39465) and Hei 7-247261 (»DERWENT AN=95-363559)). 

However, the level and/or duration of activity of these known compounds are not entirely satisfactory in all fields of 
application, in particular against certain organisms or when low concentrations are applied. 

There have now been found novel benzophenone hydrazone derivatives of the formula (I): 

15 
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25 




wherein 

30 

R 1 is halogen, 

R 2 is hydrogen or C^ alkyl, 

R 3 is cyano, optionally substituted C^ aikyi. C 2 .4 alkenyl or C^ alkynyt, C V 4 alkyl-carbonyl or C-1.4 altoxy-thi- 
ocarbonyl, 

35 R 4 is hydrogen, phenyl, benzyl, optionally substituted Ci. 8 alkyl, optionally substituted C2_ 8 alkenyl, -CO-R 8 - 
CO-O-R 9 or 

i 

40 ^ ~C-N Sr11 ' 



45 R 5 is hydrogen, formyt, phenyl, optionally substituted C^ alkyl, optionally substituted C 2 . 8 alkenyl, optionally 
substituted C3.8 alkynyl, optionally substituted C^s alkyl-carbonyl, optionally substituted C^ alkyl-oxalyl, 
optionally substituted C V 8 alkoxy-carbonyl, optionally substituted C V3 alkoxy-oxalyl, optionally substituted 
C3_ 8 cycloalkyl-carbonyl, optionally substituted C2.8 alkenyl-carbonyl or optionally substituted benzoyl, 
R 6 is hydrogen or halogen, 
so R 7 is hydrogen, halogen or C^ alkyl, 

n is 0, 1 or 2, provided that n is 0 when R 3 is cyano, C M alkyl-carbonyl or C^ alkoxy-thiocarbonyl, 

^ is a single bond of Anti form or of Syn form, 

R 8 is optionally substituted C^s alkyi, optionally substituted C2-8 alkenyl, optionally substituted phenyl, option- 
ally substituted C3. 8 cycloalkyl, optionally substituted C^a alkyl-carbonyl or optionally substituted C-|. 8 
55 alkoxy-carbonyl, or hydrogen, 

R 9 is optionally substituted C^a alkyl. optionally substituted C3.8 cycloalkyl, optionally substituted C 2 . 8 alkenyl 
or optionally substituted C 3 . 8 alkynyl, 

R 10 is hydrogen or d. 4 alkyl, 

R 1 1 is hydrogen, optionally substituted C 1 . 4 alkyl or optionally substituted phenyl and, 



3 



EP 0 742 202 A2 



is oxygen or sulfur. 

The compounds of the formula (I), according to the invention, are obtained when 

(a) in the case where R 5 is hydrogen: 
compounds of the formula (II) 



° 7 

II R 7 



R fr 6 vi <m 



wherein R 1 , R 2 , R 3 , R 6 , R 7 and n are defined as above, are reacted with compounds of the formula (III) 

(III) 



N 



NH 2 

wherein R 4 is defined as above; in the presence of an inert solvent and, if appropriate, in the presence of 
an acid catalyst, 
or 

(b) in the case where R 5 is hydrogen and R 4 is 

0 H 
— C-N 

V 



and R 11 is not hydrogen, then R 11 is replaced by R 12 , then R 12 is optionally substituted alkyl or optionally sub- 
stituted phenyl: 

compounds of the formula (IV) 




(IV) 



S(0)n — R 3 



wherein R 1 , R 2 , R 3 , R 6 , R 7 and n are defined as above, are reacted with compound of the formula (V) 

OCN-R 12 (V) 
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wherein R 12 is optionally substituted alkyi or optionally substituted phenyl, 
in the presence of an in rt solvent, 
or 

(c) in the case where R 4 is -CO-R 8 or -CO-O-R 9 . provided that R 8 is not hydrogen, then R 8 or -O-R 9 is replaced by 
R 13 , the aforementioned compounds of the formula (IV) are reacted with compounds of the formula (VI) 



U (vi) 

hal^R 13 



wherein hal is chlorine or bromine and R 13 is R 8 or -O-R 9 , in the presence of an inert solvent, and if appro- 
priate in the presence of an acid binder, 
is or 

(d) in the case where R 5 is not hydrogen, then R 5 is replaced by R : compounds of the formula (VII) 




20 



25 t X ^ i: ^JL ^S(0)n— R 3 



(VII) 



wherein R 1 , R 2 , R 3 . R 4 , R 6 . R 7 and n have the same meaning as mentioned above, 
are reacted with compounds of the formula (VIII) 

hal-R 14 - (VHI) 

wherein hal and R 14 have the same meaning as mentioned above, in the presence of an inert solvent, and 
if appropriate in the presence of an acid binder, 
or 

(e) in the case where n is 1 : 



40 compounds the formula (IX) 



R-^n-'R 

N 



N 



(IX) 



wherein R 1 , R 2 , R 3 , R 4 R 5 , R 6 and R 7 have the same meaning as mentioned above, 
55 are oxidized in the presence of an inert solvent 
or 

(f):inthecas where n is 2: 
compounds of th formula (X) 
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wherein R 1 , R 2 , R 3 , R 4 , R 5 . R 6 and R 7 have the same meanings as mentioned above and q is 0 or 1 . 
are oxidized in the presence of an inert solvent 

The benzophenone hydrazone derivatives of the formula (I) according to the invention exhibit powerful insecticidal 
action, especially against lepidoptera, coleoptera and soil insects. 

According to the invention, unexpectedly, the benzophenone hydrazone derivatives of the formula (0 exhibit sub- 
stantially, superior insecticidal action as compared with those of the compounds described in the above references 
which are similar to the compounds of the invention. 

In the compounds of the formula (I) according to the invention, and the respective formulae representing their inter- 
mediates employed for the preparation of the compounds of formula (I), each of the halogen as well as the halogen 
parts of the haloalkyl, haloalkenyl and haloaltacy represent fluorine, chlorine, bromine and iodine, preferably fluorine, 
chlorine or bromine. 

Alkyl represents, for example, methyl, ethyl, propyl, isopropyl. n-(iso-, sec- or tert-)butyl, n-(iso-, sec-, tert- or neo- 
)pentyl and n-(iso-, sec-, tert- or neo-)hexyl, preferably, methyl, ethyl, propyl, isopropyl and n-(iso-, sec- or tert-)butyl. 

Alkenyl represents, for example, vinyl, alryl, isopropenyl, 1-methyl-2-propenyl, 2-methyl-2i>ropenyl, 2- (or 3-)bute- 
nyl, 2-(3- or 4-)pentenyl, 

AJkynyl represents, for example, propargyl. 

Phenyl and the phenoxy may optionally be substituted by one or more than one substituent The substituent(s) of 
those are selected from the group consisting of haiogen(fluorine. chlorine, bromine), cyano, nitro, alkyl (methyl, ethyl, 
propyl or isopropyl), haioalkyl(trifluoromethyl), alkoxy(methoxy. ethoxy), haloaltacy (trifluoromethoxy) and 
alkylthio(methytthio). 

Cycloalkyl represents, for example, cyclopropyl. cyclobutyl, cyclopentyl. cyclohexyl, cycloheptyl and cyciooctyl. The 
cycioaikyl may optionally be substituted by C-,^ alkyl(methyl ( ethyl, propyl, isopropyl and butyl). 

Alkoxy represents, for example, methoxy, ethoxy, propoxy, isopropoxy, n-(iso-, sec- or tert-)butoxy, n-(iso-, sec-, tert- 
or neo-)pentoxy, n-(iso-, sec-, tert- or neo-)hexoxy. 

Haloalkoxy represents the above mentioned alkoxy groups which are substituted with the same or different halogen 
atom(s) and is, for example, trifluoromethoxy. 

Alkyrthio represents, for example, methylthio, ethylthio, propylthio. isopropylthio. n-(iso-, sec- or tert-)butyithio, n- 
(iso-, sec-, tert- or neo-)pentylthio. n-(iso-, sec-, tert- or neo-)hexylthio. 

Among the benzophenone hydrazone derivatives according to the invention, of the formula (I), preferred com- 
pounds are those in which 

R 1 is halogen, 

R 2 is hydrogen or alkyl, 

R 3 is cyano, alkyl which may be substituted by one or more than one substituent selected from the group 

consisting of halogen, cyano. methoxy. ethoxy and trimethylsiiyl or is C2-3 alkenyl, propargyl, methyl-carbo- 
nyl, methoxy-thiocarbonyl or ethoxy-thiocarbonyl. 

R 4 is hydrogen. alkyl, alkenyl, phenyl, or is benzyl. -CO-R 8 , -CO-O-R 9 or 



- J V' 
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R 5 is hydrogen, formyl, phenyl, C^ s alkyi which may be substituted by one or more than one substituent 
selected from the group consisting of halogen, cyano, C-t_4 alkoxy, C-m aikylthio, hydroxycarbonyl, C-|_ 4 
alkoxy-carbonyt, phenyl, phenyl which is substituted by halogen and methoxyphenyi or is C 2 .$ alkenyl, C3.6 
alkynyl, 0 A . S alkyl-carbonyl. halogenalkyl-carbonyl. aIkoxy-C V s alkyl-carbonyl, alkyl-oxalyl, 

5 C v6 alkoxy-carbonyl which may be substituted by one or more than one substituent selected from the group 

consisting of C^^ cycloalkyl and C,. 4 alkoxy or is C^g alkoxy-oxalyi, C 3 . 6 cycloalkyl-carbonyl which may be 
substituted by alkyl, C2-6 alkenyl -carbonyl which may be substituted by phenyl or is benzoyl which may 
be substituted by one or more than one substituent selected from the group consisting of halogen, nitro, 
cyano, C1.4 alkoxy and 0^4 alkylthio, 

, 10 R 6 is hydrogen or halogen, 

R 7 is hydrogen or halogen or C-1.2 alkyl, 

n is 0, 1 or 2, provided that n is 0 when R 3 is cyano, methyl-carbonyl, methoxy-thiocarbonyl or ethoxy-thiocar- 

bonyl, 

^ is a single bond of Anti form or of Syn form, 

is R 8 is C^s alkyi which may be substituted by one or more than one substituent selected from the group consist- 

ing of halogen, cyano, C v4 alkoxy, alkoxy-carbonyl and phenoxy or is C 2 -6 alkenyl which may be substi- 
tuted by one or more than one substituent selected from the group consisting of halogen and phenyl, or is 
phenyl which may be substituted by one or more than one substituent selected from the group consisting of 
halogen, nitro, cyano, C v4 aikyl, C v4 alkoxy and C v4 alkythio, or isC3. 6 cycloalkyl which may be substituted 
20 by C<|. 4 alkyl, or is 0^ 6 alkyl-carbonyl or alkoxy-carbonyl, or hydrogen, 

R 9 is C^s alkyl which may be substituted by one or more than one substituent selected from the group consist- 
ing of halogen, phenyl, 4-nitrophenyl, trimethylsilyl and C3_ s cycloalkyl, or is C^g cycloalkyl, or C2-6 alkenyl 
which may be substituted by phenyl or is C3. 6 alkynyl, 
is hydrogen or alkyl, 

25 R 11 is hydrogen, C-j _ 4 alkyl which may be substituted by halogen or is phenyl which may be substituted by one or 
more than one substituent selected from the group consisting of halogen, C v4 alkoxy or haloalkoxy and 
Z is oxygen or sulfur. 

Particularly preferred benzophenone hydrazone derivatives of the formula (I) are those in which 

30 

R 1 is fluorine, chlorine, bromine or iodine, 

R 2 is hydrogen, methyl, ethyl or n-propyl, 

R 3 is cyano, methyl, ethyl, propyl, isopropyl. n-butyl, sec-butyl, cyanomethyl, f luoromethyl, chloromethyl, difluor- 
omethyl, trrfluoromethyi, 2-fluroroethyl t 2-chloroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, 3-fluoropropyf. 3- 
35 chloropropyl, 2,2,3.3-tetrafluoropropyl, methcocymethyl, ethoxymethyl, trimethylsilylmethyl, vinyl, allyl, prop- 

argyl, methyl-carbonyl or ethoxy-thiocarbonyl, 

R 4 is hydrogen, methyl, ethyl, propyl, isopropyl, n-butyl, tert-butyl, allyl, phenyl, benzyl, -CO-R 8 . -CO-O-R 9 or 



310 



40 



-CN. R „ 



45 

R 5 is hydrogen, methyl, ethyl, propyl, isopropyl, n-butyl, tert-butyl, n-pentyl, n-hexyl, methoxymethyl, ethoxyme- 
thyl, methylthiomethyl, methylthioethyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, 2-ethoxy carbonyl e- 
thyl. difluoromethyl. 2-chloroethyl, 2,2-difluoroethyl, 2,2.2-trifluoroethyl, cyanomethyl, cyanoethyl, vinyl, allyl, 
propargyl, phenyl, benzoyl, dnnamoyl, benzyl, 4-chlorobenzoyl, 4-methoxybenzoyl, formyl.methylcarbonyl. 

so ethylcarbonyl, propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl, 2.2,2-trtfIuoroethylcarbonyl, 5-bromopen- 

tylcarbonyl, methoxymethylcarbonyl, methyloxalyl, ethyloxalyl, propyloxaiyl. isopropylcocalyl. n-butyl-oxalyl, 
methoxycarbonyl. ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, methoxyoxalyl, ethoxyoxalyl, propoxy- 
oxalyl. butcocyoxalyl, cyclopropylcarbonyl, 1-methylcyclopropylcarbonyl, cyclopropylmethoxycarbonyl or 2- 
methoxyethoxycarbonyl, hydroxy car bonylethy I, 

55 R 6 is hydrogen, fluorine or chlorine, 

R 7 is hydrogen, bromine or m thyl, 

n is 0, 1 or 2, provided that n is 0 when R 3 is methyl-carbonyl or ethoxy-thiocarbonyl, 

^ is a single bond of Anti form or of Syn form, 
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is methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyi. n-pentyl, n-hexyl, cyanom ethyl. 2- 
chioroethyl, 3-chloropropyl, 4-chlorobutyl, m thoxym thyl, 2-methoxyethyl, phenoxymethyl, ethoxycarbonyl- 
methyl, vinyl, isopropenyl, 1-propenyl, 2,3,3-trifluoro-2-propenyl, phenyl, 4-chlorophenyl. 4-bromcphenyl, 4- 
methylphenyl, 4-methoxyphenyl, styryl, cyclopropyl, cyclopentyl, cyclohexyl, 1 -methylcyclopropyl, methylcar- 
bonyi, ethylcarbonyl, propylcarbonyl, methoxycarbonyl, ethoxycarbonyl or propyoxcarbonyl, or hydrogen, 
is methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, neo-pentyl, 2-methylbutyl, 
n-hexyl. trimethyisilylmethyl, allyl, cydopentyl, cyclohexyl, 2-methyl-2-propenyl, propargyl, 2-chloroethyl, 
2,2,2-trifIuoroethyl, 2,2,3,3-tetrafluoropropyl, cyclopropylmethyl, cyclohexylmethyl, benzyl or 4-nitrobenzyl 
is hydrogen or methyl, 

is hydrogen, methyl, ethyl, 2-chloroethyl, phenyl, 2-chlorophenyl, 2-methoxyphenyl or 4-trif luoromethoxyphe- 
nyl, and 

is oxygen or sulfur. 
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Specifically mentioned are the following compounds in Table 1 to Table 4. 
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Table 1 (continued) 
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Table 1 (continued) 
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r» li 


i_i 
n 


H 


CH3 


CI 


H 


CH 


n 
u 


f* LJ 


1 1 
n 


1 1 
rl 


C 2 H 5 


CI 


H 


CH 


U 


r* ui 
C 2 H 5 


Li 

n 


H 


n-C 3 H 7 


ct 


H 

ni 


CH 

wn 3 


U 


C 2 H S 


M 


H 


iso-C 3 H 7 


CI 

wl 


n 


cu 

wrlj 


U 


C 2 H 5 


H 


H 


n-C 4 H 9 


ci 


u 
n 


CW 
wM 3 


n. 


C 2 H 5 


H 


H 


iso-C^ 


CI 


u 

n 


CH 

wMg 


U 


C 2 H 5 


H 


H 


sec-C 4 H 9 


CI 


H 

n 


CH 


u 


r* lj 
C 2 H 5 


H 


H 


CH 2 CF 3 


CI 

wl 


u 
n 


f^Li 


ft 

0 


n-C 3 H 7 


H 


H 


CH 3 


CI 


Li 

n 


on 
wrlj 


0 


n-C 3 H 7 


H 


H 


C 2 H 5 


CI 


u 
n 


vttj 


0 


n-C 3 H 7 


H 


H 


n-C 3 H 7 


C! 


u 
n 


r*ut 

whj 


0 


n-C 3 H 7 


H 


H 


iso-C 3 H 7 


CI 


H 


CH 

Wllg 


ft 

u 


n-c 3 H 7 


Li 

rl 


1 1 
rl 


CH 2 CF 3 


CI 


H 


CH 

wn 3 


U 


iso-w 3 n 7 


i_i 
H 


H 


CH 3 


CI 


H 

n 


cu 
wli 3 




ISO-C 3 H 7 


H 


H 


C 2 H S 


CI 

wl 


Li 

n 


CH 

wrU 


u 


ISO-C 3 M 7 


H 


H 


n-C 3 H7 


CI 

wl 


u 
n 


wn 3 


ft 

0 


iso-C 3 H 7 


H 


H 


iso-C 3 H 7 


CI 


u 
n 


CH 


ft 

0 


iso-C 3 n 7 


H 


H 


n-C 4 H 9 


CI 


H 

n 


CH 
wri 3 


u 


iso-w 3 n 7 


^ H 


H 


iso-C 4 H g 


CI 


H 


CH 
wH 3 


A 

u 


ioft^r* lj 
lS0-w 3 n 7 


H 


H 


sec-C 4 H 9 


CI 


H 


CH 
wn 3 


n 
u 


left-/" Ul 

lso-w 3 n 7 


|_| 

n 


t_i 
n 


CH2CF 3 


CI 

wl 


H 
n 


CH 

wrU 


U 


n-C 4 H 9 


H 


H 


CH3 


CI 


u 

n 


CH 

wn 3 


u 


n-C 4 H3 


H 


H 


C 2 H 5 


CI 

wl 


u 
ri 


CH 
wtt 3 


ft 

0 


n-C 4 H 9 


H 


H 


n-C 3 H 7 


CI 


LJ 

n 


CH 
wrU 


ft 

0 


n-C 4 H 9 


H 


H 


iso-C 3 H 7 


CI 
wl 


LJ 

n 


CH 3 


0 


CHF 2 


H 


H 


C 2 H 5 


CI 


H 


CHj 


n 


ch nrw 
wn 2 Wwn 3 


11 

rl 


rl 


Ch^ 


CI 


H 


CH 3 


0 


CHjOCHj 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


0 


CHjOCH, 


H 


H 


n-C 3 H 7 


CI 


H 


CH 3 


0 


CH 2 OCH 3 


H 


H 


iso-C 3 H 7 


CI 


H 


CH 3 


0 


CH 2 0CH 3 


H 


H 


CH 2 CF 3 


CI 


H 


CH 3 


0 


CH 2 OC 2 H 5 


H 


H 


CH 3 


CI 


H 


CH 3 


0 


CH 2 OC 2 H 5 


H 


H 




CI 


H 


CH 3 


0 


CH 2 OC 2 H 5 


H 


H 


n-C 3 H 7 


CI 


H 


CH3 


0 


CH 2 OC 2 H 5 


H 


H 


iso-C 3 H 7 
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Table 1 (continued) 



5 


R 1 


R 2 


P 3 


n 




R 6 


R 


R 9 




PI 


n 


CH 3 


0 


CH 2 OC 2 H 5 


H 


H 


CH 2 CF 3 




CI 


n 


PU 


0 


CH 2 SCH 3 


H 


H 


CK, 




PI 


i_i 
n 


CH 3 


0 


CH 2 SCH 3 


H 


H 


C 2 H 5 


10 


PI 


Li 

n 




0 


CH 2 SCH 3 


H 


H 


n-C 3 H 7 




PI 


n 


Urf 3 


0 


CH 2 SCH 3 


H 


H 


iso-C 3 H 7 




PI 


w 
n 


OUI 


0 


CHjSCM^ 


H 


H 


CH 2 CF 3 




L/l 


M 


CH 3 


0 


Ch^CgHg 


H 


H 




15 


PI 


Li 

n 


on. 


0 * 


CH 2 C02C 2 H 5 


H 


H 


C 2 H 5 




wl 


u 
n 


/Nil 


0 


CH 2 CH 2 C02C2H 5 


H 


H 


C 2 H 5 




PI 


Li 

n 


Un 3 


0 


CHO 


H 


H 


CH3 






n 


CH 3 


0 


CHO 


H 


H 


C 2 H 5 


20 


PI 


Li 

n 


PU 


0 


COCHj 


H 


H 


CH 3 




Ul 


1 1 
n 


Ch^ 


0 


COCHj 


H 


H 








Li 

H 


CH 3 


0 


C0CH 3 


H 


H 


n-C.H, 




PI 


Li 

n 


CH 3 


0 


C0CH 3 


H 


H 




25 


PI 


Li 

n 


CH 3 


0 


C0C 2 H s 


H 


H 


Ch^ 


Ol 


Li 

n 


CH 3 


0 


COC^Hg 


H 


H 








Li 

n 


CH 3 


0 


COC 2 H 5 


H 


H 


n-C 3 H 7 




Ul 


1 1 
n 


CH 3 


0 


COC 2 H 5 


H 


H 


iso-C 3 H7 




Ul 


n 


CH 3 


0 


COC 2 H 5 


H 


H 


C^CF;, 


30 


L/l 


Li 

n 


CHg 


0 


C0C 3 H7-n 


H 


H 


CH 3 




PI 


Li 

n 


CHj 


0 


COCjHy-n 


H 


H 


C 2 H 5 




Pi 


n 


CH 3 


0 


COC 3 H r n 


H 


H 


n-C 3 H 7 




PI 


u 

n 


CH 3 


0 


C0C 3 H r n 


H 


H 




35 


PI 


u 
n 


UM 3 


0 


C0C 3 H r n 


H 


H 


n-C 4 H 9 




PI 


u 
n 


CH 3 


0 


COC^-n 


H 


H 


sec~C 4 H 9 




CI 


H 




u 


prtO Li — 

coc 3 n 7 -n 


H 


H 


iso-C 4 H 9 




CI 


H 


CH3 


0 


COC^n 


H 


H 


CH 2 CF 3 


40 


CI 


H 


CH 3 


0 


COC^so 


H 


H 


CH 3 




CI 


H 


CH 3 


0 


COC 3 H 7 -iso 


H 


H 


C 2 H 5 




CI 


H 


CH 3 


0 


COC^^so 


H 


H 


n-C 3 H7 




CI 


H 


CH 3 


0 


COC 4 Hg-n 


H 


H 


CH3 


45 


CI 


H 


CH 3 


0 


COC 4 Hg-n 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


0 


COC 4 H 9 -n 


H 


H 






CI 


H 


CH 3 


0 


COC 4 H 9 -n 


H 


H 


iso-C 3 H 7 


50 


CI 


H 


CH 3 


0 


O 

11 


H 


H 


CKj 




CI 


H 


CH 3 


0 


O 


H 


H 


CM* 
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Table 1 (continued) 





R 1 


p2 
n 


K 












CI 


H 


CH. 

j 




C! 


H 


CH, 

3 


10 


CI 


H 


CH 3 




Ul 


II 

n 


CH 3 




CI 


H 


CH, 




CI 


H 


CH, 

*3 


15 


CI 


H 


CH 3 




CI 


H 


CH, 


20 


CI 


H 


CH, 




CI 


H 


CH 
v*n 3 




CI 


H 


CH 
un 3 


25 


CI 


H 






CI 


H 






CI 


H 


r h 




CI 


H 


CH 




CI 


H 


CH, 
n 3 


30 


CI 


H 


CH, 

'3 




CI 


H 


CH 3 




CI 


H 


CH 




CI 


H 


CH, 


35 


CI 


H 






CI 


H 


CH 
v*n 3 




CI 


H 


CH, 
1 '3 




CI 


H 




40 


CI 


H 


CH 




CI 


H 


CH 




CI 


H 


CH 
UM 3 




CI 


H 


CK 




CI 


H 


CH 3 


45 


CI 


H 


CH 3 




CI 


H 


CH3 




CI 


H 


CH, 




CI 


H 


CH 3 


50 


CI 


H 


CH 3 




CI 


H 


CH 3 




CI 


H 


CH 3 



o 

ti 

? Pi 

COC 8 H s 
COCgHj 
C0C 6 H s 
COC 8 H s 
COCgHs 
O 

O 





R 7 


R 9 




u 
n 


n-u 3 n 7 


H 


H 


C 2 H 5 


H 


H 


CH 3 


H 


H 


C 2 H 5 


H 


H 


n-C 3 H 7 


H 


H 


iso-C^ 


H 


H 


CH 2 CF 3 


H 


H 


C 2 H 5 



0 


-C-^JHTH 


H 


H 


C H 


0 


COCH=CHC 6 H 5 


H 


H 




0 


COCHjOCH, 


H 


H 


CH, 


0 


COCH 2 OCH 3 


H 


H 


C 2 H 5 


0 


COCH 2 OCH 3 


H 


H 


n-C^H, 




H 


H 


H 


CH 3 




H 


H 


H 


C 2 H 5 




H 


H 


H 


n-CjHj 




H 


H 


H 






H 


H 


H 


CH 2 CF 3 




H 


H 


H 


iso-C 4 H 9 




H 


H 


H 


tert-^H, 




H 


2-CI 


H 


C 2 H 5 




H 


2-F 


H 


C 2 H S 




H 


3-F 


H 


C 2 H 5 




H 


3-C1 


H 


C 2 H, 




CH3 


H 


H 


C 2 H 5 




C 2 H 5 


H 


H 


CjHs 




C 2 H 5 


H 


H 


CHjCF, 




C 2 H 5 


H 


H 






C 2 H 5 


H 


H 


n-C 4 Hg 




C 2 Hs 


H 


H 


sec-C^Hg 




C 2 H 5 


H 


H 


iso-C 4 H g 




^5 


H 


H 


CH 3 




C 2 H 5 


H 


H 


iso-C 3 H 7 




iso-C 3 H 7 


H 


H 


CH, 




iso-C 3 H 7 


H 


H 


C 2 H 5 




iso-C 3 H 7 


H 


H 


n-C 3 H 7 
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Table 1 (continued) 



5 


R 1 


R 2 


R 3 


j\ 


R 5 


rv 


K 




CI 


H 


CH, 

' *3 


1 


i<in-P WL 

IOCr~V' 3 rTv 


t_J 

n 


1 1 
n 




CI 


H 


CH, 

'3 


1 


CH OPH 


pi 


n 




CI 


H 


CH, 




CH OCH. 


n 


LJ 

n 


10 


CI 


H 


CH 3 


1 


CH OC H 


u 
n 


LJ 

n 




CI 


H 


CH, 


1 


CH-OCH 


n 


u 
n 




CI 


H 


CH, 


] 


CH SPH 


Lt 

n 


n 




CI 


H 


CH, 

3 




CH SCH 


n 


r! 


15 


CI 


H 


CH, 

3 


1 


COCH 3 


u 
n 


u 
n 


CI 


H 


CH, 

'3 


1 




u 
n 


n 




CI 


H 


CH, 


1 


pop h 


u 
n 


11 
n 




CI 


H 


CH3 


1 


COC 2 H 5 


H 


H 




CI 


H 


CH 3 


1 


COCjHg 


H 


H 


20 


CI 


H 


CH 3 


1 


COC 3 H 7 -n 


H 


H 




CI 


H 


CH 3 


1 


COC^T-n 


H 


H 




CI 


H 


CH, 


1 


COCjHr-n 


H 


H 




CI 


H 


CH 3 


1 


COC^n 


H 


H 


25 


ct 


H 


CH 3 


1 


COCjHt-Iso 


H 


H 


CI 


H 


CH 3 


1 


COC^SO 


H 


H 




CI 


H 


CHj 


1 


COC-HHso 


H 


H 




CI 


H 


CH 3 


1 


COC^-iso 


H 


H 


30 


CI 


H 


CH 3 


1 


0 

11 


H 


H 
















CI 


H 






0 








CH, 


1 


ti 


u 
n 


u 
n 
















CI 








0 






35 




^•*3 


1 




H 


H 










0 






CI 


H 


CH 3 


1 


11 


H 


H 














40 


CI 


H 


PH 


■« 
1 


COC e H 5 


H 


H 




CI 


H 


Ch^ 


i 




H 


H 




ct 


H 


CH3 


1 


COC 6 H 5 


H 


H 




CI 


H 


CH 3 


1 


COC 8 H 5 


H 


H 


45 


CI 


H 


CH 3 


1 


COCHjOC^ 


H 


H 




ct 


H 


CH 3 


1 


COCHjOCKj 


H 


H 




CI 


H 


CH 3 


1 


coch 2 och 3 


H 


H 




CI 


H 


CH 3 


2 


h 


H 


H 


50 


CI 


H 


CH 3 


2 


h 


H 


H 




CI 


H 


CH 3 


2 


h 


H 


H 




CI 


H 


CH 3 


2 


H 


H 


H 



iso-C 3 H 7 

CH3 

C 2 H 5 

CH 3 

C 2 H 5 

CR> 

C 2 H 5 

C 2 H 5 

CH 3 

C 2 H 5 

iso-C 3 H 7 

CH 3 

C 2 H 5 

n-C 3 H 7 

iso-C 3 H 7 

CH, 

C 2H 5 
n-C 3 H 7 

iso-C 3 H 7 



CH 3 



iso-C 3 H 7 
C 2 H 5 



CH 3 

C 2 H 5 

n-C 3 H 7 

iso-C 3 H 7 

CH 3 

C 2 H 5 

n-C 3 H 7 

CH 3 

<V<s 
CH 2 CF 3 

n-C 3 H 7 
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Tabl 1 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 9 


CI 


H 


OK, 


2 


H 


H 


H 


iso-C 3 H 7 


CI 


H 


CH 3 


2 


H 


H 


H 


iso-C 4 H 9 


CI 


H 


CH 3 


2 


H 


H 


H 


sec-C 4 H 9 


CI 


H 


CH 3 


2 


H 


H 


H 


tert-C 4 H 9 


CI 


H 


CH 3 


2 


CH 3 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


2 




H 


H 


CH 3 


CI 


H 


CH, 


2 


C 2 H 5 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


2 


C 2 H 5 


H 


H 


n-C 3 H 7 


CI 


H 


CHg 


2 


C 2 H 5 


H 


H 


iso-C 3 H 7 


CI 


H 


CH 3 


2 


C 2 H 5 


H 


H 


n-C 4 H3 


CI 


H 


CH 3 


2 


C 2 H 5 


H 


H 


iso-C 4 H 9 


CI 


H 


CH 3 


2 


C 2 H 5 


H 


H 


sec-C 4 H 9 


CI 


H 


CH 3 


2 


C 2 H 5 


H 


H 


CH 2 CF 3 


CI 


H 


CH 3 


2 


iso-C 3 H 7 


H 


H 


CK, 


CI 


H 


CH 3 


2 


iso-C 3 H 7 


H 


H 


C 2 H 5 


CI 


H 


CK, 


2 


iso-C 3 H 7 


H 


H 


n-C 3 H 7 


CI 


H 


CH 3 


2 


iso-C 3 H 7 


H 


H 




CI 


H 


CHg 


2 


CH 2 OCH 3 


H 


H 


CH 3 


CI 


H 


CH 3 


2 


C^OChi, 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


2 


CH20C 2 H S 


H 


H 


CH 3 


CI 


H 


CH 3 


2 


CH20C 2 H 5 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


2 


CH 2 SCH 3 


H 


H 


Chi, 


CI 


H 


Crt, 


2 


CH 2 SCH 3 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


2 


COCH 3 


* H 


H 


C 2 H 5 


CI 


H 


CHj 


2 


COC 2 H 5 


H 


H 


Chi, 


CI 


H 


CH 3 


2 


COC 2 H 5 


H 


H 


C 2 H 5 


CI 


H 


CH, 


2 


COC 2 H 5 


H 


H 




CI 


H 


CH, 


2 


COC 2 H 5 


H 


H 


iso-C 3 H 7 




n 




2 


COC 3 n 7 -n 


H 


H 


C 2 H 5 


CI 


H 


CH 3 


2 


COC 3 H 7 -n 


H 


H 


n-C 3 H 7 


CI 


H 


CH 3 


2 


COC 3 H r n 


H 


H 


iso-C 3 H 7 


CI 


H 


CH 3 


2 


COC 3 H r n 


H 


H 


CH 3 


CI 


H 


CK, 


2 


COC 3 H 7 -iso 


H 


H 


CH, 


CI 


H 


CH 3 


2 


COC 3 H 7 -iso 


H 


H 


C 2 H S 


CI 


H 


CH 3 


2 


COCjh^-iso 


H 


H 


n-C 3 H7 


CI 


H 


CH 3 


2 


COC 3 H 7 -iso 


H 


H 


iso-C 3 H 7 


CI 


H 


CH 3 


2 


0 

n 


H 


H 


CH 3 
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Table 1 (continued) 

R 1 R 2 R 3 n R 5 R 6 R 7 R» 

CI H CHj 2 » H H C 2 H 5 

O 

CI H CH 3 2 » H H n-C 3 H 7 



iso-C 3 H 7 



CI 


H 






II 


u 

n 


n 
















CI 


H 


CH3 


2 


COC 6 H 5 


H 


H 


CI 


H 


CH, 


2 


COC fi H 5 


H 


H 


CI 


H 


CH 3 


2 


COC 6 H 5 


H 


H 


CI 


H 


CH, 


2 


COC 6 H 5 


H 


H 


CI 


H 


CHj 


2 


COCI^OCHj 


H 


H 


CI 


H 


CH, 


2 


COCH 2 OCH 3 


H 


H 


CI 


H 


CH3 


2 


COCH 2 OCH 3 


H 


H 


CI 


H 


C^ 


0 


H 


H 


H 


CI 


H 


C 2 H S 


0 


H 


H 


H 


CI 


H 


CzHs 


0 


H 


H 


H 


CI 


H 


C 2 H 5 


0 


H 


H 


H 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


CI 


H 


C 2 Hj 


0 


H 


H 


H 


CI 


H 


CjHj 


0 


H 


H 


H 


CI 


H 


C 2 H 5 


0 


H 


H 


H 


CI 


H 


C a H s 


0 


H 


H 


H 


CI 


H 


C 2 H 5 


0 


H 


H _ 


H 


CI 


H 


C 2 H 5 


0 


H 


2-F 


H 


CI 


H 


C 2 H S 


0 


H 


3-F 


H 


CI 


H 


CjH, 


0 


H 


2-CI 


H 


CI 


H 


CjHj 


0 


H 


3-CI 


H 


CI 


H 


CjHj 


0 


CH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 3 


H 


H 


CI 


H 


C 2 Hs 


0 


CH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CH, 


H 


H 


CI 


H 


C 2 Hs 


0 


C 2 H 5 


H 


H 


CI 


H 


C 2 H, 


0 


C 2 H 5 


H 


H 


CI 


H 


C 2 H5 


0 


C 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


C 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


C 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


C 2 H 5 


H 


H 


CI 


H 


C 2 H S 


0 


C 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


C 2 H 5 


H 


H 



CHa 

C 2 H S 

n-C 3 H 7 

iso-C 3 H 7 

CH 3 

C 2 H 5 

n-C.H, 

CH 3 

C 2 H S 

iso-C 3 H 7 

iso-C 4 H 9 

n-C 3 H7 

n-C 4 H g 

sec-C 4 H g 

n-C 5 H ni 

CH 2 CF 3 

CHjSKCH^g 

C2H5 

C 2 H S 

C2H5 

CHj 

C 2 H 5 

n-C 3 H7 

iso-C 3 H 7 

CH 3 

C 2 H 5 

n-C 3 H 7 

iso-C 3 H 7 

n-C 4 H g 

iso-C 4 H 9 

sec-C 4 H g 

CH 2 CF 3 
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Table 1 (continued) 



10 



15 



20 



25 



30 



35 



45 



r>1 
R 


Fc 


R 3 


n 


R 5 


R 6 


R 7 


CI 


H 


C 2 H 5 


0 


n-C 3 H 7 


H 


H 


CI 


H 


C 2 H 5 


0 


n-C 3 H 7 


H 


H 


CI 


H 


C 2 H 5 


0 


n-C 3 H 7 


H 


H 


CI 


H 


C 2 H 5 


0 


n-C 3 H 7 


H 


H 


CI 


H 


C 2 H 5 


0 


iso-C 3 H7 


H 


H 


CI 


H 


C 2 H 5 


0 


iso-C 3 H 7 


H 


H 


C! 


H 


C 2 H 5 


0 


iso-C 3 H 7 


H 


H 


CI 


H 


C 2 H 5 


o 


iso-C^ 


H 


H 


CI 


H 


C 2 H 5 


0 


iso-C 3 H7 


H 


H 


CI 


H 


C 2 H 5 


0 


iso-C^ 


H 


H 


CI 


H 


C 2 H S 


0 


iso-C 3 H 7 


H 


H 


CI 


H 


C 2 H 5 


0 


iso-C^ 


H 


H 


Ci 


H 


C 2 H 5 


0 


n-C 4 H 9 


H 


H 


CI 


H 




0 


n-C 4 H 9 


H 


H 


CI 


H 


C 2 H 5 


0 


n-C,H 9 


H 


H 


CI 


H 


C 2 H 5 


0 


n-C 4 H 9 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OCHj 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OCKj 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


CHjOC^s 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 OC 2 H 5 


* H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 SCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 SCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 SCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CHjSCh^ 


H 


H 


CI 


H 


C 2 H 5 


0 


CH 2 SCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


CHO 


H 


H 


CI 


H 


C 2 H 5 


0 


COCKj 


H 


H 


CI 


H 


C 2 H 5 


0 


COCH 3 


H 


H 


CI 


H 


C 2 H 5 


0 


COCK, 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 2 H 5 


H 


H 


CI 


H 


CjHs 


0 


COC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 2 H s 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 3 H 7 -n 


H 


H 



CH, 
C 2 H 5 
n-C 3 H 7 

CH 3 

n-C 3 H 7 
iso-C^ 
n-C 4 H 9 
iso-C 4 H g 
sec-C 4 H 9 

CH 3 
C 2 H 5 
n-C 3 H 7 

CH, 

n^ 3 H 7 
iso-C 3 H 7 
CH 2 CF 3 
CH 3 
C 2 Hs 
n-C 3 H 7 

Ch^CF-j 
CH 3 
C 2 H 5 
n-C^ 

40 Z\ !! U U " 2 5CM 3 H H iso-C 3 H 7 

CH 2 CF 3 

C2H5 
CH3 

CH 3 
C 2 H 5 
n-C.H, 

50 " " W»5 0 COC 2 H 5 H H iso-C 3 H 7 



CH 2 CF 3 
CH 3 
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20 
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35 
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45 



Table 1 (continued) 
-Bi n R 5 Ri 



C 2 H 5 

10 ^ ^ n s « uu^^n h h n -c 4 Hg 

iso-C 4 H 9 
sec-C 4 H 9 
CHjCF 3 
CH, 



CI 


H 


C 2 H 5 


0 


3 7 


H 


H 


CI 


H 


C 2 H 5 


0 


COCjH^n 


H 


H 


CI 


H 




0 


COC 3 H r n 


H 


H 


CI 


H 


C 2 H S 


0 


CO^Hj-n 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 3 H r n 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 3 H r n 


H 


H 


CI 


H 


C^s 


0 


COOjHU-n 


H 


H 


CI 


H 




0 


COC 3 H r iso 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 3 H r 4so 


H 


H 


CI 


H 


C 2 H. 


0 


COCjHT-iso 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 4 H 9 -n 


H 


H 


CI 


H 




0 


COC 4 Hg-n 


H 


H 


CI 


H 


C 2 H 5 


0 


COC 4 H g -n 


H 


H 


CI 


H 




0 


COC 4 Hg-n 


H 


H 


CI 


H 


C 2 H 5 


0 


COCHjOCH, 


H 


H 


CI 


H 


C 2 H 5 


0 


COCh^OCHg 


H 


H 


CI 


H 


C 2 Hs 


0 


COCH^OCH, 


H 


H 



CI 


H 


C 2 H 5 


CI 


H 


C 2 H 5 


CI 


H 


C 2 Hs 


CI 


H 


C 2 H 5 


CI 


H 


C 2 H 5 


CI 


H 


C 2 H 5 



0 COC 6 H 5 
0 COC 6 H 5 

0 COCgHg 
0 COCgHg 

0 COC 6 H 5 
O 



II r~\ 



CI 


H 


C 2 H 5 


1 


H 


H 


H 


CI 


H 


C 2 H 5 


1 


H 


H 


H 


CI 


H 


C 2 H 5 


1 


H 


H 


H 


CI 


H 


C 2 H 5 


1 


H 


H 


H 


CI 


H 


C 2 H 5 


1 


H 


H 


H 


CI 


H 


C 2 H 5 


1 


H 


H 


H 



C 2 H 5 

CH 3 

C 2 H5 

n-C,H 7 

iso-C 3 H 7 

CHj 

C 2 Hs 



Cl H C 2*s 0 » ^ H H CH, 

CI H CjH 5 0 ? H H C 2 H S 

30 C ~V 

Cl H C 2 H s 0 j? ^ H H n-C,H 7 



H 


H 


CH^ 


H 


H 




H 


H 


x\-C z Hj 


H 


H 


Iso-C^ 


H 


H 


Ch^CFj 


H 


H 


C 2 H 5 



CH 3 

C 2 Hs 
n-C 3 H7 

wt " **2 n s i « H H iso-C 3 H 7 

iso-C 4 H g 
CH2CF 3 
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Table 1 (continued) 



5 


R 1 


R 2 


R 3 


n R s 


R 6 


R 7 




Cl 


H 


C 2 H 5 


1 C 2 H 5 


H 


H 




CI 


H 


C 2 H 5 


1 C 2 H 5 


H 


H 




Ci 


H 


C 2 H 5 


1 


H 


H 


10 


ct 


H 


C 2 H S 


1 C 2 H 5 


H 


H 


Cl 


H 


C 2 H 5 


1 CjH 5 


H 


H 




Cl 


H 


C 2 H S 


1 C 2 H 5 


H 


H 




Cl 


H 


C 2 H 5 


1 C 2 H 5 


H 


H 




Cl 


H 


C 2 H 5 


1 C 2 H 5 


H 


H 


15 


Cl 


H 




1 iso-Cjty 


H 


H 




Cl 


H 


C 2 H 5 


1 iso-C,^ 


H 


H 




Cl 


H 


C 2 H S 


1 iso-CjH^ 


H 


H 




Cl 


H 


C 2 H 5 


1 iso-C,H, 


H 


H 


20 


Cl 


H 


C 2 H 5 


1 CK.OCH, 


H 


H 




Cl 


H 


C 2 H 5 


1 CH 2 OC 2 H 5 


H 


H 




Cl 


H 




1 CH 2 OC 2 H 5 


H 


H 




Cl 


H 


C 2 H 5 


1 CH 2 SCK, 


H 


H 


25 


Cl 


H 


C 2 H S 


1 CH^CK, 


H 


H 


Cl 


H 




1 COC 2 H s 


H 


H 




Cl 


H 




1 COC 2 H 5 


H 


H 




Cl 


H 




1 COC 2 H 5 


H 


H 




Cl 


H 


C,H. 


1 COC-FL 




u 
n 


30 


Cl 


H 


C 2 H 5 


1 COC^-n 


H 


H 




Cl 


H 


C H 




rt 


H 




CI 


H 


C 2 H S 


1 COC 3 H r n 


H 


H 




Cl 


H 


C H 




H 


H 


35 


Cl 


H 


C 2H 5 


1 COCjHy-iso 


~H 


H 




Cl 


H 




1 COCaHy-iso 


H 






Cl 


n 


C 2 H 5 


1 COC-j^so 


H 


H 




Cl 


H 


C 2 H 5 


1 COCjH^o 


H 


H 




Cl 






O 






40 


H 


C 2 H 5 


1 " 


H 


H 




Cl 


H 


C 2 H S 


o 

1 i) 


H 


H 


45 








o 






Cl 


H 


C 2 H 5 


1 11 


H 


H 
















CI 






0 








H 


C 2 H S 


1 " 


H 


H 


50 
















Cl 


H 


C 2 H 5 


1 COCH 2 OCH 3 


H 


H 




Cl 


H 


C 2 H 5 


1 COCH 2 OCH3 


H 


H 



CH 3 

C 2 H S 

n-C-,^ 

iso-C 3 H 7 

n-C 4 H 9 

iso-C 4 H g 

sec-C 4 Hg 

C^CF, 

CH3 

C 2 H 5 

n-C 3 H7 

Cti> 
CH 3 
C 2 H 5 
CH 3 

CH 3 
C 2 H 5 

iso-C 3 H 7 

CH3 

C 2 H 5 

n-C 3 H 7 

iso-C 3 H 7 

CH, 



C 2 H 5 

n-C 3 H 7 

iso-C.,^ 

CH 3 

CjHs 

n-C 3 H 7 



iso-C 3 H 7 



CK, 
C 2 H 5 
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Table 1 (continued) 



10 



15 



20 n ^2 n 5 * " 3-F H C 2 H 5 

C2H5 
C2H5 
CH 3 



30 



35 



45 



R 1 


R 2 


R 3 




R 5 


R 6 


R 7 


CI 


H 








Ul 

n 


Ul 

n 


CI 


H 


2 5 


1 


COC H- 


n 


u 
n 


CI 


H 


C,Hc 

2' *5 


i 


COC H. 


n 


Ul 

n 


CI 


H 


2 '5 




COC H 
6 5 


n 


u 
n 


CI 


H 


2 *5 


1 


COC-H- 


u 
n 


ut 

n 


CI 


H 


2 5 


2 


H 


Ul 

n 


u 
n 


CI 


H 


2 '5 


2 


H 


Ul 

n 


U| 

n 


CI 


H 


2 '5 


2 


H 


H 

n 


u 
n 


CI 


H 


2 '5 


2 


H 


U 
n 


Ul 

n 


CI 


H 


2' *5 


2 


H 


Ul 

n 


Ul 

n 


CI 


H 


2' '5 


2 




rt 


Li 


CI 


H 


2 '5 


2 


H 




Ul 

n 


CI 


H 


2* '5 


2 






Ul 

n 


CI 


H 


2 '5 


2 


H 




Ul 

n 


CI 


H 


2' *5 


2 


H 




Ul 

n 


CI 


H 


2' '5 


2 


C H 


Ul 

n 


Ul 

n 


CI 


H 


2 1 '5 


2 


C H 


u 
n 


Ul 

n 


CI 


H 


2' *5 


2 


C H 


n 


Ul 

n 


CI 


H 


2 '5 


2 




u 

n 


M 
n 


CI 


H 


2 '5 


2 


C-H, 


(-( 


Ul 

n 


CI 


H 


2 '5 


2 


CM* 
w 2 n 5 


u 
n 


Ul 

n 


CI 


H 


2' '5 


2 


C H 


u 
n 


Ul 

n 


CI 


H 


^2' *5 




C H 


LJ 

n 


1 1 
n 


CI 


H 


2' '5 


2 




ut 
n 


Ul 

n 


CI 


H 


^2 n 5 






rl 


H 


CI 


H 


0 2 n 5 




U| 


n 


i_i 
M 


CI 


H 


w 2 n 5 






n 


H 


CI 


H 


2* '5 


2 


CH_OCH 


Ul 

n 


UI 


CI 


H 






on 2 *j^rt 3 


u 

n 


u 
H 


CI 


H 








n 


H 


CI 


H 




Z 


un 2 UU 2 ng 


H 


H 


CI 


H 


2 5 


2 


CH SCH 


Ul 

n 


n 


CI 


H 




2 


CH 2 SCH 3 


H 


H 


CI 


H 


C 2 H 5 


2 


CHO 


H 


H 


CI 


H 


C 2 H 5 


2 


COC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


2 


COC 2 H 5 


H 


H 


CI 


H 


C 2 Hs 


2 


COC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


2 


COC 2 H 5 


H 


H 


CI 


H 


C 2 H 5 


2 


COC 3 H r n 


H 


H 


CI 


H 


^"s 


2 


COC 3 H r n 


H 


H 


CI 


H 


C 2 H S 


2 


COC 3 H 7 -n 


H 


H 



n-C 3 H 7 

CH, 

C 2 H 5 

n-Cgh^ 

iso-C 3 H 7 

CH 3 

n-C^ 

iso-C^ 

iso-C 4 H 9 

CH 2 CF 3 

C 2 H 5 



iso-C 3 H 7 

n-C 4 Hg 

sec-C 4 Hg 

iso-C 4 H 9 

CH 2 CF 3 

CH3 

C 2 H 5 

lso-C 3 H 7 



CH 3 

^ ^ n u 2 n 5 2 CH 2 OC 2 H 5 H H CK, 

C 2 H 5 
CH 3 
C 2 H 5 

C2H5 
CH 3 

C 2 H 5 

n-C 3 H 7 

so ™ n u 2 M 5 2 COC^n H H CH 3 

C 2 H 5 
n-C 3 H 7 
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Table 1 (continued) 



5 


R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 




CI 


H 


C,H C 

2* *5 


2 


COP H^n 


u 


it 
n 




CI 


H 


C 2 H 5 


2 


COC^-iso 


H 


H 




CI 


H 


CjH s 


2 


COCjHt-Iso 


H 


H 


10 


ct 


H 


C 2 H S 


2 


COC^hso 


H 


H 


CI 


n 


C 2 H 5 


2 


COCjHt-iso 


H 


H 




CI 


H 






0 








C 2 H 5 


2 


ti 


H 


H 
















15 










n 






CI 


H 


C 2 H 5 


2 


it 


H 


H 
























0 








CI 


H 




o 




H 


H 
















20 


Cl 


n 


C 2 H 5 


2 


o 

II 


H 


H 




CI 


H 










C 2 Hs 


2 


COCgH s 


H 


H 




CI 


H 


C 2 H 5 


2 


COC 6 H 5 


H 


H 


25 


CI 


H 


C 2 H 5 


2 


COC 6 H 5 


H 


H 


CI 


H 


C 2 H 5 


2 


COCH 2 OCH3 


H 


H 




CI 


H 


C 2 H 5 


2 


COCH 2 OCH 3 


H 


H 




CI 


H 


C 2 H 5 


2 


COCH-OCH. 


H 


H 




CI 


H 


n-C 3 H 7 


0 


H 


H 


H 


30 


CI 


H 


n-C^ 


0 


H 


H 


H 




CI 


H 




0 


H 


H 


H 




CI 


H 




0 


H 


H 


H 




CI 


H 


n-C 3 H 7 


0 


2 5 


H 


H 


35 


CI 


H 


n-C 3 H 7 


0 


Z 5 


H 


H 




CI 


H 


n-C 3 H 7 


0 


iso-C,H 7 


H 


H 




CI 


H 


n-C 3 H 7 


0 


COCJ-L-n 

3 7 


H 


H 




CI 


H 


n-C 3 H7 


1 


H 


H 


H 


40 


CI 


H 


n-C 3 H7 


1 


H 


H 


H 


CI 


H 


n-C 3 H 7 


1 


H 


H 


H 




CI 


H 


n-C 3 H 7 


1 


H 


H 


H 




CI 


H 


n-C 3 H 7 




H 


H 


H 




CI 


H 


n-C 3 H 7 




H 


H 


H 


45 


CI 


H 


n-C 3 H 7 


2 


H 


H 


H 




CI 


H 


rvC 3 H 7 


2 


H 


H 


H 




CI 


H 


n-C 3 H 7 


2 


H 


H 


H 




CI 


H 


n-C^ 


2 


H 


H 


H 


SO 


CI 


H 


n-C 3 H7 


2 


H 


H 


H 




CI 


H 


n-C 3 H 7 


2 


H 


H 


H 




CI 


H 


iso-C 3 H 7 


0 


H 


H 


H 



tso-C 3 H 7 
CH 3 

n-C 3 H 7 
iso-C 3 H 7 

CH3 
C^ 

n-C 3 H 7 
iso-C 3 H 7 

n-C.H, 

CH 3 

C 2 H 5 

n-CjHy 

CHa 

C 2 H S 

n-C 3 H 7 

iso-C 4 H 9 

CH, 

C 2 H S 

C 2 Hs 

C 2 H 5 

C^ 

C 2 H S 

iso-C 3 H 7 

iso-C 4 H g 

CH2CF 3 

CHa 

C 2 H S 

CH 2 CF 3 

n-C.H, 

iso-C 3 H 7 

iso-C 4 H 9 
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Table 1 (continued) 



f 

o 


R 1 


R 2 


R 3 




R 5 


R .. 


R 


D 9 




Ct 


H 


iso-C 3 H 7 


o 




14 


14 

n 


C 2 H 5 




CI 


H 


iso-CjHy 




H 


u 
n 


u 
n 


CH 3 




CI 


H 


iso-C 3 H 7 


i 
i 


u 
n 


14 

n 


n 


C 2 H 5 


10 


CI 


H 


iso-CjHy 




u 

n 


n 


li 
n 


CH 3 




CI 


H 


iso-C-hU 


2 


H 

n 


u 
n 


n 


°2 H 5 




CI 


H 


n-C.KL 


0 


H 


H 


j-j 






CI 


H 


sec-C>L 


0 


H 


u 
n 


14 

n 


Li 

C 2 H 5 




CI 


H 


CH-OCH* 


o 


H 


H 
n 


n 




15 


CI 


H 


ChLOCH, 


0 


H 


H 


n 


C 2 H 5 




CI 


H 


CH 2 OC 2 H 5 


0 


H 


n 


14 
n 


C 2 H 5 




CI 


H 


CH,Si(CH^ 

2 \ '3/3 


o 


H 


H 
n 


14 
n 


14 




CI 


H 


CHjF 


o 


n 


14 

n 


M 


C 2 H 5 


20 


ct 


H 


CH 2 F 




H 


Li 

n 


U 

n 






CI 


H 


CH^F 




u 

n 


u 
n 


i_i 
n 


C 2 H 5 




CI 


H 


CH P 




U 
n 


H 


H 


n-C 3 H 7 




CI 


H 


CH 2 F 




H 

n 


n 


u 

n 




25 


CI 


H 


CHjF 


1 


H 


14 

n 


14 

n 


iS0-U 4 n 9 


Ci 


H 


CH 2 F 


1 


j-l 


lj 
n 


14 

n 






CI 


H 


CHF 2 


o 




t_j 
n 


M 

n 


CH3 




CI 


H 


CHF 2 


o 




M 

n 


n 


C 2 H S 


30 


CI 


H 


CHF 2 


o 


H 


n 


14 

n 


iso-C 3 H 7 


CI 


H 


CHF 2 


n 


n 


n 


Li 


iso-C^ 




CI 


H 


CHP 


n 


n 


H 


H 


n~C 4 H 9 
n-C 5 H t1 




CI 


H 


CHF 2 


o 




n 


t4 

n 




CI 


H 


CHF 2 


o 


u 

n 


U 


14 

n 


JO 


CI 


H 


CHF 2 


u 


u 
n 


H 


H 


CH 2 CF 3 




CI 


H 


CHF 2 


o 


r H 


M 

n 


n 






CI 


H 


CHF 2 


n 


C 2 H S 


H 


H 






CI 


H 


chp 


n 


iso-C 3 H 7 


H 


H 


CHa 


40 


CI 


H 


CHP 


U 


Iso-Cjf-^ 


H 


H 






CI 


H 


CHF 


ft 




H 


H 


C 2 H 5 




Ct 


H 


CHF 2 


1 


H 


H 


H 


OH 
vrlj 




CI 


H 


CHF 2 


1 


H 


H 


H 


C 2 H 5 


45 


CI 


H 


CHF 2 


1 


H 


H 


H 


CH^CFj 


CI 


H 


CHF 2 


1 


H 


H 


H 


n-C 3 H 7 




CI 


H 


CHF 2 


1 


H 


H 


H 


iso-Cjh^ 




CI 


H 


CHF 2 


1 


H 


H 


H 


i$o-C 4 H 9 
CH 3 




CI 


H 




0 


H 


H 


H 


50 


CI 


H 


CF 3 


0 


H 


H 


H 


C 2 H 5 




CI 


H 


CF 3 


0 


H 


H 


H 


CH 2 CF 3 




CI 


H 


CF 3 


0 


H 


H 


H 


iso-C 4 H9 
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Table 1 (continued) 



w 



25 



40 



R 1 _g : 



2 



CI H CF 3 

CI H CF 3 

CI H CF 3 

CI H CH 2 CI 

CI H CHjCHjF 

CI H CH 2 CH 2 F 

CI H CH 2 CH 2 F 

CI H CH 2 CH 2 F 

15 CI H CH 2 CH2F 

CI H CH 2 CH 2 F 

CI H CH2CH 2 F 

CI H CH 2 CH2F 

20 CI H CH2CH 2 F 

CI H CH 2 CH2F 

CI H CH2CH 2 F 

CI H CH^F 

CI H CH 2 CH 2 F 

CI H CH^F 

CI H Ch^CH^ 

Ct H Ch^CI-^F 

CI H Ch^CHjF 

30 CI H CH 2 CHF 2 

CI H CH2CHF 2 

CI H CH 2 CHF 2 

CI H CH 2 CHF 2 

35 CI H CH2CHF 2 

CI H CH 2 CHF 2 

CI H CH 2 CHF 2 

CI H CH2CHF 2 

CI H CH2CHF 2 

CI H CH 2 CHF 2 

CI H CH 2 CHF 2 

CI H CH 2 CHF 2 

CI H CH 2 CHF 2 

45 CI H CH 2 CHF 2 

Ct H CH 2 CHF 2 

CI H CI-tjCHF 2 

CI H CH 2 CHF 2 



50 CI H CH 2 CF 3 

CI H CH 2 CF 3 
CI H CH 2 CF 3 



n 


R 5 


R 6 


R 7 


R 9 


0 


H 


H 


H 




0 


H 


H 


H 


n-C s H tl 

5 11 


0 


H 


H 


H 




0 


H 


H 


H 


C-H- 

2 S 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Tabl 1 (continued) 
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Table 1 (continued) 
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Table 2 
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Table 2 (continued) 
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Table 2 (continued) 
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Table 2 (continued) 
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Table 2 (continued) 
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0 


H 


3-F 


H 


n-CH? 


CI 


H 


CH, 


0 


H 


3-F 


H 


n-CJ-H 


CI 


H 


CH, 


0 


H 


3-F 


H 


sec-dHa 


CI 


H 


CH, 


0 


CH, 


H 


H 


CH, 


CI 


H 


CH, 


0 


CH, 


H 


H 


CjHs 


CI 


H 


CH, 


0 


CH, 


H 


H 


n-C,H7 


CI 


H 


CH, 


0 


CH, 


H 


H 


iso-CHr 


CI 


H 


CH, 


0 


CH, 


H 


H 


n-C4H» 


CI 


H 


CH, 


0 


CH, 


H 


H 


sec-C4H» 


CI 


H 


CH, 


0 


CH, 


H 


H 


tert-C4H» 


CI 


H 


CH, 


0 


CH, 


H 


H 


iso-C*H» 


C) 


H 


CH, 


0 


CH, 


H 


H 


C*Hs 


CI 


H 


CH, 


0 


CH, 


H 


H 


-<ZVci 


CI 


H 


CH, 


0 


CH, 


H 


H 


(CH 2 ),CI 


CI 


H 


CH, 


0 


CH, 


H 


H 


(CH a )<CI 


CI 


H 


CH, 


0 


CH, 


H 


H 


CHaCN 


CI 


H 


CH, 


0 


CH, 


H 


-H 


CHaOCH, 


CI 


H 


CH, 


0 


CH, 


H 


H 


CHaCO^Hs 


CI 


H 


CH, 


0 


C 2 H 5 


H 


H 




CI 


H 


CH, 


0 


CzHs 


H 


H 


CH, 


CI 


H 


CH, 


0 


CaHs 


H 


H 


CjHs 


CI 


H 


CH, ' 


0 


CzHs 


H 


H 


n-CHr 


CI 


H 


CH, 


0 


C 2 H 5 


H 


H 


iso-CaH? 


CI 


H 


CH, 


0 


C2H5 


H 


H 


n-CuH» 


CI 


H 


CH, 


0 


C2HS 


H 


H 


iso-C*H» 


CI 


H 


CH, 


0 


C 2 Hs 


H 


H 


sec-C*H9 


CI 


H 


CH, 


0 


C 2 H 5 


H 


H 


tert-C«H» 


a 


H 


CH, 


0 


C 2 Hs 


H 


H 


(CHa),Cl 


CI 


H 


CH, 


0 


C2H5 


H 


H 


(CH^CI 


CI 


H 


CH, 


0 


C2H5 


H 


H 


CHaCN 


CI 


H 


CH, 


0 


C 2 Hs 


H 


H 


ChfaOCH, 


a 


H 


CH, 


0 


CaHs 


H 


H 


CHaCOaCzHs 
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Table 2 (continued) 



n 


R 2 
n 


R 3 
n 


n 


R 5 


H 


R 


R 


pi 


n 


PU» 
wna 


0 


i—i 

W2ns 


M 


H 


C*Hs 


CI 


H 


CHs 


0 


n-CiH 7 


H 


H 


-O-ci 


CI 


H 


CH» 


n 


rv-P.UU 


u 
n 


LJ 

n 


wns 


CI 




PH» 
wns 


n 
u 


n P-U. 

n-wariT 


LJ 

n 


n 


W2H5 


pi 


ui 

n 




u 


rt_P LJ_ 

n-wan? 


n 


M 




CI 


Ul 

J 1 


Pl-U 


n 
U 


n_P UI. 


n 


M 

M 


ISO-C3H7 




n 


. Wrl3 


U 


n-wjrl7 


1 1 
n 


H 


n-C*H» 


PI 


n 


r»u. 
wns 


U 


n-CsM7 


H 


H 


iso-C*H9 


PI 


LI 
ri 


wrij 


0 


n-CsH? 


H 


H 


sec-CiH» 


pi 
wl 


Ul 


CHs 


0 


n-CsH? 


H 


H 


tert-C-H» 




Ul 




0 


n-CsH7 


H 


H 


(CH 2 )3CI 


pi 

wl 


M 


wns 


0 


n-CjHr 


H 


H 


(CH 2 )4CI 


wl 


LI 

M 


wHs 


0 


n-CsH? 


H 


H 


CHzCN 


Pi 

Wl 


n 


pui 
wns 


0 


n-CsH? 


H 


H 


CHiCOtCiHs 


PI 
wl 


ui 
n 


Wfl3 


0 


n-CsH7 


H 


H 


CHsOCHs 


PI 

Wl 


u 
n 


PUI- 

wns 


0 


n-CjHr 


H 


H 


C^Hs 


PI 

Wl 


u 
n 


PM- 
wns 


U 


iso-CsH7 


H 


H 


CHs 


CI 


H 


PM, 
wns 


U 


ISO-W3n7 


M 


11 
n 


CaHs 


PI 

Wl 


u 
n 


PM- 
wns 


U 


ISO-C3M7 


it 
H 


H 


n-CsH7 


Wl 


u 

n 


PW» 

Wii3 


U 


ISO-W3T17 


LI 


H 


iso-CaH7 


CI 

Wl 


U 

n 


PW. 

Will 


U 


iso-wsm 


H 


H 


n*C4H» 


CI 


H 


CHs 


n 
\j 


ten-PiW<* 
lou V->3n7 


Ul 

n 


LJ 


IS0-W4M» 


CI 


H 


CHs 


0 


iso-CiH7 


H 


H 


sec^C^Ha 


CI 


H 


CH3 


0 


ISO-C3H7 


H 


H 


tert-C-Hg 


CI 


u 

n 


wns 


U 


iSO-CaH7 


11 
n 


H 


(CHsJaCl 


CI 


H 

n 


Wfi3 


U 


ISO-wan? 


rf 


H 


(CHr)*CI 


CI 


U 

n 


ru_ 

W~3 


U 


iSO-wam 


H 


H 


CHzCN 


CI 


H 


wns 


U 


iso-CaH7 


H 


H 


CHzCOzCzHs 


CI 

Wl 


U 

n 


pu. 


U 


ISO-C3H7 


H 


H 


CH2OCH3 


PI 
wl 


u 
n 


PU 

wns 


0 


iso-CsH7 


H 


H 


CeHs 


CI 


H 


CHs 


0 


iS0-CaH7 


H 


H 


-<fTV-ci 


PI 
wJ 


ut 
n 


PUI 

wns 


0 


CH20CHs 


H 


H 


CHs 


PI 

Wl 


u 

n 


PkU 

W~3 


U 


wMzUCHs 


H 


H 


CftHs 


Ct 


H 


CHs 


0 


CH20C 2 H 5 


H 


H 


CHs 


a 


H 


CHs 


0 


CHaOCaHs 


H 


H 


CsHa 


CI 


H 


CH3 


0 


CH2SCH, 


H 


H 


CHs 


a 


H 


CH3 


0 


CH2SCH1 


H 


H 


C*Hs 


Cl 


H 


CHs 


0 


COCHs 


H 


H 


CHs 


a 


H 


CH3 


0 


COC 2 Hs 


H 


H 


CHs 


CI 


H 


CHs 


0 


COCaHs 


H 


H 


C 2 Hs 


CI 


H 


CHs 


1 


H 


H 


H 


CHs 
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Table 2 (continued) 



R 1 


R 2 


R 3 ' 


n 


R 5 


R 5 


R 7 


R 8 ' 


CI. 


H 


CHs 


1 


H 


H 


H 


C 2 Hs 


CI 


H 


CHs 


1 


H 


H 


H 


n-CsH 7 


C! 


H 


CHs 


1 


H 


H 


H 


iS0-C3H7 




n 


Oris 


i 


LI 

n 


H 


H 


n-C*H9 


CI 


H 


CHs 


1 


H 


H 


H 


iso-C*H» 


Ci 


H 


CHs 


1 


H 


H 


H 


tert-C4H B 


CI 


H 


CHs 


1 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


. CHs 


1 


rt 


LB 

n 


li 

n 




CI 


H 


CHs 


1 


H 


H 


H 


CH2OCH3 


CI 


H 


CHs 


1 


H 


H 


H 


CHzCO^Hs 


CI 


H 


CHs 


1 


H 


H 


H 


— < 


CI 


H 


CHs 


1 


H 


H 


H 


CH, 


CI 


H 


CHs 


1 


H 


H 


H 


CeHs 


CI 


H 


CHs 




H 


H 


H 




CI 


H 


CHs 


1 


H 


2-0 


H 


C 2 Hs 


CI 


H 


CHs 


1 


H 


3-Ci 


H 


CHs 


CI 


H 


CHs 


1 


CHs 


H 


H 


CHs 


CI 


H 


CHs 


1 


CHs 


H 


H 


CaHs 


CI 


H 


CHs 


1 


CHs 


H 


H 


n-CsH7 


CI 


H 


CHs 


1 


CHs 


H 


H 


iso-CsH7 


CI 


H 


CHs 


1 


CHs 


H 


H 


n-C*H» 


CI 


H 


CHs 


1 


CHs 




H 


isoC*H» 


CI 


H 


CHs 


1 


CHs 


H 


* H 


sec-C4Ha 


CI 


M 


CHs 


1 


CHs 


LJ 

ri 


n 




CI 


H 


CHs 


1 


CHs 


H 


H 


<CH 2 ) 3 CI 


CI 


H 


CH, 


1 


CHs 


H 


H 


(CH 2 )4CI 


CI 


H 


CHs 


1 


CHs 


H 


H 


CHrCN 


CI 


H 


CHs 


1 


CHs 


H 


H 


CH2CO2C2HS 


CI 


H 


CHs 


1 


CHs 


H 


H 


CHzOCHs 


CI 


H 


CHs 


1 


CHs 


H 


H 


C*H 5 


PI 


u 
n 


ru. 

vnl 


1 




l-{ 


H 


— <^^-CI 


CI 


H 


CHs 


1 


C2H5 


H 


H 


CHs 


CI 


H 


CHs 


1 


C 2 Hs 


H 


H 


C2H5 


CI 


H 


CHs 


1 


C2H5 


H 


H 


n-CsH 7 


CI 


H 


CHs 


1 


C 2 H 5 


H 


H 


iSO-CsHr 


CI 


H 


CHs 


1 


CzHs 


H 


H . 


n-C*H» 


CI 


H 


CHs 


1 


C 2 Hs 


H 


H 


1SO-C4H© 


CI 


H 


CHs 


1 


C 2 Hs 


H 


H 


sec-C4H B 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 3 


CI . 


H 


CHa 


1 


CaHs 


H 


H 


tert-C4H 9 


A| 


rl 


CH3 


1 


C2HS 


H 


ij 
n 


/ Af I * Af 


CI 


Li 
H 


CHj 


1 


CaH* 


11 
rl 


1 1 
H 


(CHa^Cl 


A| 


H 


CHa 


1 


CaHs 


H 


Ll 

H 


CH2CN 


CI 


H 


CHa 


1 


CaHs 


H 


H 


CHjCOaCaHs 


CI 


H 


CH3 


1 


CaHs 


H 


H 


CHjCCHj 


Ai 

CI 


H 


CH3 


1 


CaHs 


H 


H 


C*H« 


CI 


H 


- CHa 


1 


CaHs 


H 


H 


-<fZ^— ci 


CI 


Li 
H 


CH3 


1 


n-CaH? 


H 


H 


CH3 


CI 


H 


CH3 


1 


n-CaH7 


H 


H 


CzHs 


AI 

CI 


H 


CH3 


1 


n-CahV 


H 


H 




AI 

CI 


ij 
n 


CHa 


1 


n-CaWr 


H 


H 


iso-CaH? 


AI 

CI 


H 


CH3 


1 


n-CaH? 


H 


H 


n-C*H» 




n 


Oris 




n*03Tl7 


H 


M 


tso-C4H» 


CI 


H 


CH3 


! 


n-CaH? 


H 


H 


sec-C4H» 


CI 


H 


CH3 


1 


n-CaH? 


H 


H 


tert-CH 9 


AI 

Cl 


H 


/""LI 
CH3 


1 


n-C3H7 


H 


H 


(CHaJaCI 


ai 

Ul 


rl 


All 
CH3 


1 




H 


H 


(CHa^CI 




n 


A t 1 
CH3 


1 


n-CaH? 


H 


H 


CH2CN 


ot 
wl 


it 
M 


CH3 


1 


n-CihV 


H 


H 


CHaC0aC2Hs 




Li 
rl 


AI t 

CH3 


1 


n-CaH7 


H 


H 


CHzOCHb 




rl 


on 

CHa 


1 


n-CaH? 


H 


H 


C«Hs 


CI 


H 


CH3 


1 


n-CaH? 


H 


H 






n 


OM3 


1 


1SO-C3H7 


H 


H 


CH3 


pi 

L»l 


LI 

n 




1 


iso-CaHV 


H * 


H 


CaHs 


pi 
Ul 


n 


CH3 


1 


1SO-C3H7 


H 


H 


n-CaHy 


pi 


n 


Ati 
Una 


1 


1SO-C3H7 


H 


H 


1SO-C3H7 




LI 

n 


Ati 
una 


1 


1SO-C3H7 


H 


H 


n-C*H9 


CI 


n 


pu, 
v*n3 


J 


Ie?rv_P U. 


u 
n 


(J 


ISO-CaH* 


CI 


H 


CH3 




ISO-C3H7 


H 


H 


sec-C^Hs 


CI 


H 


CH3 


1 


iso-CaH7 


H 


H 


tert-C*H» 


A) 


n 


CH3 


1 


1SO-C3H7 


H 


H 


(CHa) 3 CI 


AI 


LI 

M 


Ail 

CHa 




ISO-C3H7 


H 


H 


(CHaJiCI 


CI 


H 


CHa 




iso-CaH? 


H 


H 


CHaCN 


CI 


H 


CH3 




iSO-CaH? 


H 


H 




CI 


H 


CHa 




iS0-CaH7 


H 


H 


CH2OCH3 


CI 


H 


CH3 




1SO-C3H7 


H 


H 


CeHs 


CI 


H 


CH3 




iso-CaH? 


H 


H 


-^r^-ci 


CI 


H 


CHa 


2 


H 


H 


H 


CHa 


CI 


H 


CH3 


2 


H 


H 


H 


CaHs 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 3 


CI . 


H 


CH 3 


2 


H 


H 


H 


n-CsH? 


CI 


H 


CH 3 


2 


H 


H 


H 


iso-CaH? 


UI 


u 
n 


Una 




11 
n 


n 


n 




CI 


H 


CHj 


2 


H 


H 


H 


iso-C-iH* 


pi 


H 

n 


PHi 


^ 


u 
n 


w 


H 




CI 


H 


CH 3 


2 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


CHa 


2 


H 


H 


H 


CH2CN 


CI 


H 


. CHj 


2 


H 


H 


H 


CH20CH3 


CI 


H 


CHs 


2 


H 


H 


H 


CH2C0 2 C 2 H5 


CI 


H 


CH 3 


2 


H 


H 


H 




ci 


H 


CHs 


2 


H 


H 


H 




CI 


H 


CHs 


2 


H 


H 


H 




PI 


LJ 

n 


PU- 




ui 
ri 


n 


n 


— ^TV-ci 


CI 


H 


CHa 


2 


H 


2-CI 


H 




CI 


H 


CH3 


2 


H 


3-Cl 


H 


CaHs 


CI 


H 


CHs 


2 


CHj 


H 


H 


CH3 


a 


H 


CHs 


2 


CH3 


H 


H 


C 2 Hs 


CI 


H 


CH3 


2 


CHs 


H 


H 


n-CaHr 


CI 


H 


CH3 


2 


CHj 


H 


H 


iso-CsHr 


CI 


H 


CH3 


2 


CHj 


H 


H 


n-C*H© 


CI 


H 


CHa 


2 


CHa 


H 


H 


iso-C4H» 


CI 


H 


CH 3 


2 


CHj 


H 


H 


sec-C*H» 


CI 


H 


CH3 


2 


CHj 


H 


* H 


tert-OH 9 


CI 


H 


CH3 


2 


CH3 


H 


H 


(CJ-bJjCI 


CI 


H 


CH3 


2 


CHj 


H 


H 


(CHa)<Cl 


CI 


H 


CHa 


2 


CH3 


H 


H 


ChfeCN 


CI 


H 


CH3 


2 


CHs 


H 


H 


CHzCO^Hs 


CI 


H 


CH3 


2 


CHs 


H 


H 


CHzOCHj 


CI 


H 


CH3 


2 


CHs 


H 


H 


CeHs 


PI 


LJ 

n 


PW» 

una 


£. 


On j 


n 


LJ 

n 


— ^3^-ci 


CI 


H 


CHa 


2 


C 2 Hs 


H 


H 


CHs 


CI 


H 


CH3 


2 


C 2 H 5 


H 


H 


C2H5 


CI 


H 


CH3 


2 


C2H5 


H 


H 


n-CaH? 


a 


H 


CH3 


2 


C 2 Hs 


H 


H 


ISO-C3H7 


a 


H 


CHj 


2 


C2H5 


H 


H 


n-C*H» 


CI 


H 


CHj 


2 


C2H3 


H 


H 


1SO-C4H9 


CI 


H 


CHj 


2 


C 2 Hs 


H 


H 


sec-C*H» 


CI 


H 


CHj 


2 


CM* 


H 


H 


tert-C<H» 
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Table 2 (continued) 





R 


R 


R 


n 


R 


R 


a 7 
R 


R 


5 


CI . 


H 


CH 3 


2 


CtHs 


H 


H 


(CH 2 ) 3 CI 




CI 


H 


CH 3 


2 


C 2 Hs 


H 


H 


(CH 2 )4CI 




Ci 


H 


CH 3 


2 




H 


H 


CHzCN 




CI 


H 


CH 3 


2 


C2H5 


H 


H 


CH2COaC 2 Hs 


10 


CI 


H 


CH 3 


2 


CiHs 


H 


H 


CH^CHi 


CI 


H 


CH 3 


2 


C2H* 


H 


H 


C«Hs 




CI 


H 


CH 3 


2 


v<T15 


H 


H 


— <£r^-ci 




CI 


H 


CH 3 


2 


n-CaH7 


H 


H 


CH 3 


75 


CI 


H 


CH 3 


2 


n-CaH 7 


H 


H 


C2H5 




ci 


H 


CH 3 


2 


n-CaH? 


H 


H 


n-CiH 7 




CI 


H 


CH 3 


2 


n-CaH 7 


H 


H 


iso-C 3 H 7 




CI 


H 


CH 3 


2 


n-CaH? 


H 


H 


n-C-H» 


20 


Ci 


H 


CH 3 


2 




H 


H 


iso-C*H» 




a 


H 


CH 3 


2 


n-C 3 H7 


H 


H 


sec-C*^ 




CI 


H 


CH 3 


2 


n-CsH7 


H 


H 


tert-dH* 




a 


H 


CH 3 


2 


n-CaJ-b 


H 


H 


(CH 2 ) 3 CI 




C! 


H 


CH 3 


2 




H 


H 


(CH 2 )*CI 


25 


CI 


H 


CH3 


2 


n-CaH? 


H 


H 


CH2CN 




CI 


H 


CH 3 


2 


n-C 3 H 7 


H 


H 


CH2CO2C2H5 




CI 


H 


CH3 


2 


n-C 3 H 7 


H 


H 


CHaOCH 3 




CI 


H 


CH 3 


2 


n-C 3 H 7 


H 


H 


C«H S 


30 


CI 


H 


CH 3 


2 


n-C 3 H7 


H 


H 


— <^Z3^-ci 




CI 


H 


CH 3 


2 


iso-C 3 H7 


H 


H 


CHa 




CI 


H 


CH 3 


2 


iso-C 3 H7 


H 


H 






CI 


H 


CHs 


2 




H 


H 




35 


CI 


H 


CH 3 


2 


iso-C 3 Ht 


H 


H 


iso-C 3 H7 




CI 


H 


CH 3 


2 




H 


H 


n-C«H» 




a 


H 


CH 3 


2 


iso-CaHr 


H 


H 


iso-C*H9 




CI 


H 


CH, 


2 


iso-C 3 H7 


H 


H 


sec-C*H 9 


40 


CI 


H 


CH* 


2 


iSO-CsH? 


H 


H 


tert-CJ-U 




CI 


H 


CH* 


2 


iso-C 3 H? 


H 


H 


CeHs 




CI 


H 


CH* 


2 




H 


H 






CI 


H 


CHj 


2 


iso-C 3 H 7 


H 


H 


(CH 2 ) 3 CI 


45 


CI 


H 


CH 3 


2 


iso-CsH? 


H 


H 


(CH2)-Cl 




CI 


H 


CH 3 


2 


iso-C 3 H7 


H 


H 


CHjCN 




CI 


H 


CH 3 


2 


1SO-C3H7 


H 


H 


CHzCOzCzHs 




CI 


H 


CH 3 


2 


iso-C 3 H7 


H 


H 


CHzOCH 3 


50 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


CH 3 




CI 


H 


C 2 Hs 


0 


H 


H 


H 


C 2 H S 




a 


H 


C 2 Hs 


0 


H 


H 


H 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


C! . 


H 


CaHs 


0 


H 


H 


H 


iso-CaH? 


CI 


H 


C 2 H 5 


0 


H 


K 


H 


n-C-H 9 


CI 


H 


C 2 Hs 


0 


H 


K 


H 


iso-C4H» 


C! 


H 


CzHs 


0 


H 


H 


H 


sec-C4Hfl 


CI 


H 


CaHs 


0 


H 


H 


H 


tert-C*H© 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


n-C&Hu 


CI 


H 


CiHs 


0 


H 


Uf 

ri 


Ul 

n 


n-P*H,% 


C! 


H 


.CjHs 


0 


H 


H 


H 


CeHs 


vi 


M 
n 


p.u c 
wjns 




u 

n 


H 


H 




C! 


H 


CsHs 


0 


H 


H 


H 


CI 

— < vTV-c 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


-<3 


CI 


H 


CaHs 


0 


H 


H 


H 


NX 


CI 


H 




0 


H 


H 


H 




CI 


H 


C2H5 


0 


H 


t r 

rl 


ui 




PI 


u 

n 


P-»We 
V2r»5 


fl 

V 


U 

n 


H 


H 


CH=CH 2 


Pl 
vi 


M 
n 


P-»M« 
V2rl5 


u 


n 


(-( 


H 


CH=CHC «Hs 


pi 

VI 


ui 
n 


P,M« 
V2rl5 


\J 


U - 


u 

n 






P! 


Ul 

n 


V2T1S 


A 
V 


Ul 

n 


J-J 


H 




PI 


u 
n 


P»W* 

V2ns 


rt 
u 


Ul 

n 


H 


- H 


(CH^aCI 


PI 
VI 


n 


P^Me 

V2ns 


V 


ui 
n 




H 


CH2CN 


PI 

VI 


u 

n 


V2ns 


0 

V 


u 
ri 




H 


CH2OCH3 


PI 

VI 


U 

n 




A 

V 


U 

n 


H 


H 


CH2CO2C2H5 


PI 

VI 


u 

n 


vzns 


V 




H 


H 


CH» 


CI 


H 




0 


CHj 


H 


H 


CHs 


CI 


H 




0 


CHa 


H 


H 


C 2 Hs 


PI 

VI 


u 

n 


V2rlS 


V 


ru, 

vnj 


H 


H 


n-CaH? 


PI 

vl 


n 


V2ris 


A 
U 


PU- 

vnj 


Ul 

n 


Ul 

n 


icn-P\M-T 


CI 


H 


C2Hs 


0 


CH3 


H 


H 


n-C«H9 


CI 


H 


C2H3 


0 


CH3 


H 


H 


iso-C*H» 


CI 


H 


C2H5 


0 


CH3 


H 


H 


sec-C4H 9 


CI 


H 


CaHs 


0 


CH3 


H 


H 


tert-C*H» 


CI 


H 


C2H5 


0 


CH3 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


C2H5 


0 


CH3 


H 


H 


(CH^CI 


CI 


H 


C 2 Hs 


0 


CH3 


H 


H 


CH2CN 


CI 


H 


C2H5 


0 


CHs 


H 


H 


CHaOCHa 
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Table 2 (continued) 



1 

R 


R 


R 


n 


R 5 


R 6 


•j 

R 


a 

R 


CI 


H 


CaHs 


0 


CH 3 


H 


H 


CHaCOaCaHs 


CI 


H 


CaHs 


0 


CH 3 


H 


H 


C*Hs 


CI 


H 


CaHs 


0 


CH 3 


H 


H 


A — \q 
— Z"^- 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


CH 3 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


CaHs 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


n-C 3 H 7 


CI 


H 


.CaHs 


0 


CaHs 


H 


H 


iso-C 3 H 7 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


n-C4H9 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


iso-C«H 9 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


sec-C-H* 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


tert-C*H» 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


(CH2) 3 CI 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


(CH^CI 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


CHaCN 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


CHaOCH 3 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


CHaCOaCaHs 


CI 


H 


CaHs 


0 


CaHs 


H 


H 


C*Hs 


a 


H 


CaHs 


0 


CaHs 


H 


H 


— <^ V-ci 

x — / 


CI 


H 


CaHs 


0 


n-CaHr 


H 


H 


Chb 


a 


H 


CaHs 


0 


n-CaH7 


H 


H 


CaHs 


CI 


H 


CaHs 


0 


n-CaH7 


H 


H 


n-CjH7 


CJ 


H 


CzHs 


0 


n-CaHr 


H 


H 


iso-CiH? 


CI 


H 


CaHs 


0 


n-C 3 H 7 


H 


H 


n-C*H» 


CI 


H 


CaHs 


0 


n-C 3 H 7 


H 


H 


iso-C*H 9 


CI 


H 


CaHs 


0 


n-CaH? 


H " 


* H 


sec-C*Hs 


CI 


H 


CaHs 


0 


n-CaHr 


H 


H 


tert-C«H 9 


CI 


H 


CiH & 


0 


n-CaH? 


H 


H 


(ChtyaCI 


CI 


H 


CaHs 


0 


n-C 3 H 7 


H 


H 


(CH^CI 


CI 


H 


CaHs 


0 


n-C*H7 


H 


H 


CHzCN 


CJ 


H 


CaHs 


0 


n-C 3 H 7 


H 


H 


CHaCOaCaHs 


CI 


H 


CaHs 


0 


n-CiH 7 


H 


H 


CH2OCH3 


CI 


H 


CaHs 


0 


n-CaH7 


H 


H 


CeHs 


CI 


H 


CaHs 


0 


n-&H 7 


H 


H 


-<T>-ci 


CI 


H 


CaHs 


0 


iso-C 3 H 7 


H 


H 


CH* 


a 


H 


CaHs 


0 


iso-C 3 H 7 


H 


H 


CaHs 


CI 


H 


CaHs 


0 


iso-CaH? 


H 


H 


n-CsH7 


CI 


H 


CaHs 


0 


iso-C 3 H7 


H 


H 


\s0-CsH7 


CI 


H 


CaHs 


0 


iso-CjH 7 


H 


H 


n-dH» 


CI 


H 


CaHs 


0 


iso-C 3 H7 


H 


H 


iso-C*H9 


CI 


H 


CaHs 


0 


iso-C 3 H? 


H 


H 


sec-C*H P 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


. H 


CaHs 


0 


CHa 


H 


H 


ChbCN 


CI 


H 


CzHs 


0 


CHj 


H 


H 


CHzOCHj 


CI 


H 


C 2 Hs 


0 


iso-C 3 H7 


H 


H 


\ea-C4H9 


CI 


H 


CaHs 


0 


iso-CjH7 


H 


H 


(CH^CI 


CI 


H 


C 2 Hs 


0 


iso-CaH? 


H 


H 


(Ofe^Cl 


CI 


H 


CrHs 


0 


1SO-C3H7 


H 


H 


CHaCN 


CI 


H 


CaHs 


0 


iso-CjH? 


H 


H 


CHaOCHa 


C! 


H 


.CaHs 


0 


iso-CahV 


H 


H 


CHaCOaCaHs 


CI 


H 


C2H5 


0 


1SO-C3H7 


H 


H 


CeHs 


CI 


H 


C2H5 


0 




H 


H 




CI 


H 


CaHs 


0 


CHxOCHa 


H 


H 


CHa 


CI 


H 


CaHs 


0 


CHaSCH, 


H 


H 


CHa 


a 


H 


CaHs 


0 


COC2H5 


H 


H 


CHa 


CI 


H 


CaHs 


0 


COCaHs 


H 


H 


CaHs 


a 


H 


CaHs 


0 


COCiH 7 -n 


H 


H 


CHa 


CI 


H 


CaHs 


1 


H 


H 


H 


CHa 


CI 


H 


C 2 Hs 


1 


H 


H 


H 


CaHs 


CI 


H 


CaHs 


1 


H 


H 


H 


n-CaH7 


CI 


H 




"l 


H 


n 


pi 




CI 


H 


CaHs 


1 


H 


H 


H 


n-C*H fl 


CI 


H 


CaHs 


1 


H 


H 


H 


1S0-C4H9 


CI 


H 


CaHs 


1 


H 


H 


H 


tert-C4H» 


Ul 


ri 


Cans 


1 


H 


H 


H 


(CHz)aCI 


CI 


H 


CaHs 


1 


H 


H 


H 


CHaCN 


CI 


H 


CaHs 


1 


H 


H 


H 


CHaOCHa 


CI 


H 


C 2 Hs 


1 


H 


H 


H 


CHaCOaCaHs 


CI 


H 


CaHs 


1 


H 


H 


H 


-<3 


CI 


H 


C2H5 


1 


H 


H 


H 




a 


H 


C2H5 


1 


H 


H 


H 


CeHs 


CI 


H 


C2H5 


1 


H 


H 


H 


-^T3>-ci 


CI 


H 


CaHs 


1 


CHa 


H 


H 


CHa 


CI 


H 


CaHs 


1 


CHa 


H 


H 


CaHs 


CI 


H 


CaHs 


1 


CHa 


H 


H 


n-CaH7 


a 


H 


CaHs 


1 


CHa 


H 


H 


1SO-C3H7 


ct 


H 


CaHs 


1 


CHa 


H 


H 


n-C*H» 


CI 


H 


CaHs 


1 


CHa 


H 


H 


iso-CtH 9 


CI 


H 


CaHs 


1 


CHa 


H 


H 


sec-C4Ha 


CI 


H 


CaHs 


1 


CHa 


H 


H 


tert-C-iHs 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n R 5 


R S 


R 7 


R S 


ci . 


H 


CaHs 


1 CHa 


H 


H 


(CHa)aCI 


CI 


H 


CaHs 


1 CHa 


H 


H 


(CHa)*CI 


CI 


H 


CaHs 


1 . CHa 


H 


H 


CH2CN 


CI 


H 


CaHs 


1 CHa 


H 


H 


CHaCOaCaHs 


CI 


H 


C2H5 


1 CH3 


H 


H 


CHaOCHa 


CI 


H 


CaHs 


1 CHa 


H 


H 


CeHs 


CI 


H 


CaHs 


1 CH3 


H 


H 




CI 


H 


C2H5 


1 CaHs 


H 


H 


Ob 


CI 


H 


CaHs 


1 CaHs 


H 


H 


CaHs 


CI 


H 


CaHs 


1 CaHs 


H 


H 


n-CaH 7 


CI 


H 


CaHs 


1 CaHs 


H 


H 


iso-CaH7 


CI 


H 


CaHs 


1 CaHs 


H 


H 


n-C*H» 


CI 


H 


CaHs 


1 CaHs 


H 


H 


iso-C*Ho 


CI 


H 


CaHs 


1 CaHs 


H 


H 


sec-C^H9 


CI 


H 


CaHs 


1 CaHs 


H 


H 


tert-C.H» 


CI 


H 


CaHs 


1 CaHs 


H 


H 


(CHa)aCl 


C! 


H 


CaHs 


1 CaHs 


H 


H 


(CHa)-CI 


CI 


H 


CaHs 


1 CaHs 


H 


H 


CHaCN 


CI 


H 


CaHs 


1 CaHs 


H 


H 


CHaOCHa 


CI 


H 


CaHs 


1 CaHs 


H 


H 


CHaCOaCaHs 


CI 


H 


CaHs 


1 C2H5 


H 


H 


C*Hs 


CI 


H 


CaHs 


1 CaHs 


H 


H 




CI 


H 


CaHs 


1 n-CaH7 


H 


H 


CH3 


CI 


H 


CaHs 


1 R-CaHr 


H 


H 


CaHs 


CI 


H 


CaHs 


1 n-CaHr 


H - 


H 


n-CaH 7 


CI 


H 


CaHs 


1 n-CaH? 


H 


H 


iso-C 3 H7 


CI 


H 


CaHs 


1 n-CaH 7 


H 


H 


n-CWHa 


CI 


H 


CaHs 


1 n-CaH? 


H 


H 


1SO-C4H9 


CI 


H 


CaHs 


1 n-C*H7 


H 


H 


sec-CiHs 


CI 


H 


CaHs 


1 n-C*H7 


H 


H 


tert-CH» 


CI 


H 


CaHs 


1 n-GiH? 


H 


H 


(Crti)aCI 


CI 


H 


CaHs 


1 n-CaHr 


H 


H 


(CH^CI 


CI 


H 


CaHs 


1 n-CaH7 


H 


H 


CH2CN 


CI 


H 


CaHs 


1 n-C 3 H 7 


H 


H 


CHaCOaCaHs 


CI 


H 


CaHs 


1 n-CaHr 


H 


H 


CHaOCHa 


CI 


H 


CaHs 


1 n-CaHr 


H 


H 


CeHs 


CI 


H 


C2H5 


1 n-CaH? 


H 


H 


-<T>-ci 


CI 


H 


CaHs 


1 iSO-CaHi 


H 


H 


CHa 


CI 


H 


CaHs 


1 iSO-CaH? 


H 


H 


CaHs 


CI 


H 


CaHs 


1 iso-C 3 H 7 


H 


H 


n-CsH 7 
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Table 2 (continued) 



r-1 
R 


R 


R J 


n 


s 

R 


5 
R° 


7 
FT 


a 
R a 


CI 


H 


C 2 Hs 


1 


iso-CaH? 


H 


H 


iso-CaH? 


CI 


H 


C*Hs 


1 


iso-CjH 7 


H 


H 


n-C*Ho 


CI 


H 


C 2 Hs 




ISO-CjH? 


H 


H 


iso-C<H 9 


C! 


H 


C 2 Hs 


\ 


iso-CaH? 


H 


H 


sec-C*H 8 


CI 


H 


C 2 Hs 


1 


iSO-CaH? 


H 


H 


tert-GiH 9 


CI 


H 


C 2 Hs 


1 


ISO-C3H7 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


C 2 Hs 


1 


ISO-C3H7 


H 


H 


(CH 2 )*CI 


CI 


H 


C2H5 


1 


iso-CaH? 


H 


H 


CH2CN 


CI 


H 


C 2 Hs 


1 


iSO-CaH7 


H 


H 


CHaOCHj 


CI 


H 


CsHs 


1 


iso-CaH? 


H 


H 


CH2C02C2H* 


CI 


H 


C2H5 


1 


iSO-CaHr 


H 


H 


CftHs 


CI 


H 


C2H5 




iso-CjH 7 


H 


H 


-<ZVci 


CI 


H 


CjHs 


2 


H 


H 


H 


CH, 


CI 


H 


CjHs 


2 


H 


H 


H 


C a Hs 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


n-C 3 Hr 


CI 


H 


C a Hs 


2 


H 


H 


H 


iso-CaH? 


CI 


H 


CiHs 


2 


H 


H 


H 


n-CiH» 


Ci 


H 


CjHs 


2 


H 


H 


H 


iso-C4H» 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


tert-C4Hi 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


CH^N 


CI 


H 


CzHs 


2 


H 








CI 


H 


C 2 Hs 


2 


H 


H 


H 


CH 2 C0 2 CaHs 


CI 


H 


C 2 Hs 


2 


H 


H 


H 




CI 


H 


C 2 Hs 


2 


H 


H 


* H 




CI 


H 


C 2 H$ 


2 


H 


H 


H 


C*Hs 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


N / 


CI 


H 


C 2 H$ 


2 


CHa 


H 


H 


CHj 


CI 


H 


C 2 Hs 


2 


CHa 


H 


H 


C 2 Hs 


CI 


H 


C 2 Hs 


2 


CHj 


H 


H 


n-CaHr 


CI 


H 


C 2 Hs 


2 


CHa 


H 


H 


iso-CjHr 


CI 


H 


C 2 Hs 


2 


CH, 


H 


H 


n-C<H» 


CI 


H 


C 2 Hs 


2 


CHj 


H 


H 


iS0-C4Ha 


CI 


H 


C 2 Hs 


2 


CHj 


H 


H 


sec-C4H> 


CI 


H 


C 2 Hs 


2 


CHj 


H 


H 


tert-C4H, 


CI 


H 


C 2 Hs 


2 


CH, 


H 


H 


(CH 2 )aCI 


a 


H 


C 2 H$ 


2 


CHj 


H 


H 


(CH 2 )4CI 


CI 


H 


C 2 H $ 


2 


CHj 


H 


H 


CH2CN 



68 



EP 0 742 202 A2 



Table 2 (continued) 



R 1 


R 2 
n 


M 


n 


H 


R 


H 


R 


vl 


n 


vans 


d 


vHi 


LI 

H 


H 


Cn2C0 2 C2rls 


vl 


n 


vins 


d 




1 1 
n 


i_j 
n 


CH2OCH3 


PI 

vl 


u 
n 


vjns 


d 


vHj 


LJ 

n 


1 1 
H 


CeHs 


Ci 


H 


CaHs 


2 


CH3 


H 


H 


-O-ci 


PI 


u 
n 


P*U. 

vins 




U2H5 


H 


Ll 

H 


CHi 


PI 
vl 


u 
n 


vans 




c* lj 


LI 

n 


Ll 

H 


C 2 Hs 


PI 
Vl 


n 


P-U- 
v2fl5 


2 


C2H5 


it 
H 


11 

H 


n-CsH7 


PI 
vl 


n 


vans 


2 


C 2 Hs 


1 1 
H 


H 


iso-CsH7 


pf 
vl 


u 
n 


Cans 


2 


C 2 H$ 


H 


H 


n-CiH* 


PI 

Vl 


H 

n 


v2n5 




v2ri5 


n 


Li 


iso-C4Hs 


CI 


H 


C 2 Hs 


2 


C 2 Hs 


H 


H 


sec-C^Ho 


CI 


H 


C 2 H S 


2 


C2H5 


H 


H 


tert-C4H» 


PI 

V* 


w 

n 


vans 


2 


vzns 


ti 

rl 


Ll 

M 


is*** 1 \ /-\| 
(CH 2 )3CI 


PI 


u 
n 


P*H«- 
vins 


d 


p u. 


n 


Ll 


(CHa)4CI 


CI 


n 


P*W* 


2 


v 2 fi5 


11 

M 


1 1 

H 


CHaCN 


PI 


t-i 
n 


PJ-L 

virii 


2 


/— LI 

v 2 ns 


LI 

H 


H 


CH 2 C02C2Hs 


pf 

VI 


n 


vzns 


d 


LI 

C 2 Hs 


l_| 


H 


CH2OCH3 


PI 

vl 


u 
n 


v2li5 


2 


lj 

vans 


H 


H 


CeHs 


CI 


H 


C 2 Hs 


2 


C 2 Hs 


H 


H 


-O-ct 


PI 


n 


v 2 ns 


& 


n-varl7 


t_l 

H 


Ll 

H 


CHs 


PI 


n 


v2ns 


2 


n-CaHV 


H 


H 


C 2 Hs 


Pt 
vJ 


M 


vjHs 


2 


n-CjH? 


H 


H 


n-C a H7 


PI 

vl 


n 


P-.W, 


d 


n-Osn? 


Ll 

H 


H 


iso-CjH7 


PI 

vl 


n 


v2rts 


d 


n t~* Lf 


H 


H 


n»C«HB 


CI 


H 


v2n5 




rt P-UI, 

n-v3n7 


n 


1 1 
M 


i,. Ll 


CI 


H 


C 2 Hs 


2 


n-CaH? 


H 


H 


sec-C^H* 


CI 


H 


C2H5 


2 


n-CjhV 


H 


H 


tert-C4H» 


PI 

vl 


n 


P.WJ. 

vins 


2 


_ f+ LI 


H 


H 


(CH 2 )3CI 


PI 

vl 


Ul 

n 


vins 


2 


« /"* I— f_ 
n-v3H7 


i_i 
n 


H 


(CH 2 )4CI 


CI 

V* 


H 


P-.W* 
vinj 


d 


n-v3fl7 


Ll 

n 


Ll 

n 


/"%l_l 

CH2CN 


PI 

vl 


n 


vans 


£ 


n-v3n7 


it 

n 


H 


CmCOzCjHs 


PI 

vl 


H 
rj 


vjns 


d 


A r> Li 


Ll 

n 


1 1 
H 


CH20CH3 


CI 


H 


v2n5 


d 


n-v3n7 


LJ 

n 


Ll 

n 


v«Ms 


CI 


H 


CxHs 


2 


n-CjFb 


H 


H 




CI 


H 


CjHs 


2 


1SO-C3H7 


H 


H 


CH3 


CI 


H 


CiHs 


2 


iso-Cahb 


H 


H 


C 2 H$ 


CI 


H 


CzHs 


2 


iso-C 5 H7 


H 


H 


n-C3H 7 


CI 


H 


CzHs 


2 


iso-CiH7 


H 


H 


1SO-C3H7 


CI 


H 


C 2 Hs 


2 


1S0-C3H7 


H 


H 


n-C4Ha 


CI 


H 


C2H5 


2 


iso-CaHV 


H 


H 


1SO-C4H9 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


H 


CaHs 


2 


iso-CshV 


H 


H 


sec-CiH 9 


CI 


11 

H 


Cans 


2 


iso-C 3 H7 


H 


H 




CJ 


}-l 


w2i*5 


o 


loO*w3n7 


u 
n 


n 


(Url2/3d 


pi 


u 

n 


v2nS 


0 


li>U*W3n7 


LI 

n 


u 
n 


VCri2)4Ci 


PI 


u 

n 




o 
£. 


icn-P-W, 

ibu*o 3 ri7 


n 


LJ 

n 




CI 


Si 


v2n5 


o 


i^n-P,t-U 


n 


u 
n 




pi 


u 

ri 




o 

C. 


Icrt-P.W, 


n 


n 


CM2OCH3 


CI 


H 
• i 


P*l-U 
vans 


O 

c 


icn-P-»H-» 

10U"V*r 3 n7 


n 


M 

n 


Oens 


01 


H 


CzHs 


2 


iso-C3H 7 


H 


H 




CI 


u 

n 




A 


u 


n 


n 


Cn 3 


CI 


H 




ri 


n 


w 
n 


u 
n 


02ns 


CI 


H 


n-CjH? 


n 


n 


u 
n 


ut 
n 




CI 


H 


n-C 3 H7 


0 


H 


H 


H 


ISO-C3H7 


CI 


H 


n-C 3 H7 


0 


H 


H 


H 


n-C*H» 


CI 


H 


n-CaHr 


0 


H 


H 


H 


iS0-C4H» 


CI 


H 


n-CshV 


0 


H 


H 


H 


tert-C^H* 


CI 


H 


n-C 3 H 7 


0 


H 


H 


H 


(CH 3 ) 3 CI 


CI 


H 


n-Cohb 


0 


H 


H 


H 


CH2CN 


CI 


H 


n-QzHi 


o 


H 


H 




v«/i izvyv^i 13 


CI 


H 


n-C 3 H 7 


0 


H 


H 


H 


CHjCOzCjHs 


CI 


H 


n-C 3 H7 


0 


H 


H 


H 


-O 


CI 


H 


n-C 3 H 7 


0 


H 


H 


H 




CI 


H 


< * vjl * J 


n 


n 


n 


LJ 

n 


wens 




u 
n 


n LJ_ 


0 


Li 
H 


H 


H 


hQ>-ci 


CI 


H 


n-CiHr 

1 1 w3*l7 




(J 

n 


u 
n 


u 
n 


Uri3 


CI 


H 


n-CiHr 




n 


u 
n 


LJ 

n 


U2ns 


CI 


H 


n-CshV 


1 


|-| 


n 


n 


n*^ 3 n7 


CI 


H 


n-C 3 h*7 


i 


H 


H 


H 


ISO-C3H7 


CI 


H 


n-C 3 H 7 




H 


H 


H 


n-C4H» 


CI 


H 


n-C 3 H 7 




H 


H 


H 


1SO-C4H9 


CI 


H 


n-CaHr 




H 


H 


H 


tert-C4H 9 


CI 


H 


n-C 3 H7 




H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


n-C3H7 




H 


H 


H 


CHsCN 


CI 


H 


n-C 3 H7 




H 


H 


H 


CH2OCH3 


CI 


H 


n-C 3 H 7 




H 


H 


H 


CH2CO2C2HS 


CI 


H 


n-C 3 H 7 




H 


H 


H 


—0 
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Table 2 (continued) 





R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


5 


CI 




n.P,U, 
I rvjn7 


i 


u 

n 


n 


n 






CI 


H 


n-C 3 H 7 


1 


H 


H 


H 


CsHs 


10 


CI 


H 


n-C 3 H 7 


1 


H 


H 


H 


N f 




CI 


H 


n-CsHr 


2 


H 


H 


H 


CH, 




CI 


H 


n-C 3 H7 


2 


H 


H 


H 


C 2 Hs 




CI 


H 


n-CiHr 


2 


H 


H 


H 


n-C 3 H 7 


15 


CI 


H 


n-CsHr 


2 


H 


. H 


H 


iso-C3H7 




CI 


H 


n-C»H 7 


2 


H 


H 


H 


n-C4H» 




CI 


H 


n-CsHz 


2 


H 


H 


H 


iso-C4Ha 




CI 


H 


n-C^H? 


2 


H 


H 


H 


tert-C<Hg 


20 


CI 


H 


n-C 3 H7 


2 


H 


H 


H 


(CH 2 )3CI 




CI 


H 


n-CsHr 


2 


H 


H 


H 


CH 2 CN 




CI 


H 


n-CsH7 


o 


n 


n 


n 






CI 


H 


n-CaH 7 


2 


H 


H 


H 


CH^O^zHs 

N't ■«W^<V/*I 19 


25 


CI 


H 


n-CaH 7 


2 


H 


H 


H 


^ 






u 
n 


n-v^3ri7 


o 


n 


u 
n 


1 1 
ri 




30 


CI 


H 


n-C*H 7 


2 


H 


H 


H 


CeH S 


CI 


H 


n-C 3 H 7 


2 


H 


H 


H 


-<fIVC! 




CI 


H 


CH 2 F 


0 


H 


H 


H 


CHj 




C! 


H 


CH 2 F 


0 


H 


H 


H 


C 2 Hs 


35 


CI 


H 


CH 2 F 


0 


H 


H 


H 


rvC 3 H 7 




CI 


H 


CH 2 F 


0 


H 


H 


H 


IS0-CjH 7 




CI 


H 


CH 2 F 


0 


H 


H 


H 


n-C*H 8 




CI 


H 


CH 2 F 


0 


H 


H 


H 


iso-C*Hp 




CI 


H 


CH 2 F 


0 


H 


H 


H 


tert-C«H« 


40 


CI 


H 


CH 2 F 


0 


H 


H 


H 


(CH 2 ) 3 CI 




CI 


H 


CH 2 F 


0 


H 


H 


H 


ChfeCN 




PI 


n 


On 2 r 


0 


11 
n 


H 


H 


CHiOCH» 




CI 


H 


CH 2 F 


0 


H 


H 


H 


CH2CO2C2HS 


45 


CI 


H 


CH 2 F 


0 


H 


H 


H 


-<3 




CI 


H 


CH 2 F 


0 


H 


H 


H 




50 


CI 


H 


CH 2 F 


0 


H 


H 


H 


CeHs 




CI 


H 


CH 2 F 


0 


H 


H 


H 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 < 


CI 


H 


CH 2 F 


1 


H 


H 


H 


CH 3 


CI 


H 


CHjF 


1 


H 


H 


H 


C 2 Hs 


CI 


H 


CH 2 F 


1 


H 


H 


H 


n-C 3 H 7 


CI 


H 


CH 2 F 


1 


H 


H 


H 


iso-CsHz 


CI 


H 


CH2F 




H 


H 


H 


n-C4H» 


CI 


H 


CH 2 F 


1 


H 


H 


H 


iso-CiH» 


CI 


H 


CH 2 F 


1 


H 


H 


H 


tert-C4H» 


CI 


H 


CHaF 


1 


H 


H 


H 


(CHa)3CI 




II 

M 




4 
1 


u 
H 


H 


H 


CHaCN 


CI 


H 


CH2F 


1 


H 


H 


H 


CH20CH 3 


CI 


H 


CH 2 F 


1 


H 


H 


H 


CH2C02CzH 5 


CI 


H 


CH 2 F 


1 


H 


H 


H 


— <3 


CI 


H 


CH 2 F 


1 


H 


H 


H 




CI 


H 


CH 2 F 


1 


H 


H 


H 


C«H$ 


CI 


H 


CH2F 


1 


H 


H 


H 




CI 


H 


CH 2 F 


2 


H 


H 


H 


CH* 


CI 


H 


CH 2 F 


2 


H 


H 


H 


C 2 Hs 


CI 


H 


CH 2 F 


2 


H 


H 


H 


n-C 3 H7 


CI 


H 


CH 2 F 


2 


H 


H 


H 


iso-CaH7 


CI 


H 


CH2F 


2 


H 


t-t 


H 


1 1 \_/4r» p 


CI 


H 


CH2F 


2 


H 


H 


H 


ISO-C4HB 


CI 


H 


CH 2 F 


2 


H 


H 


H 


tert-CiH* 


CI 


H 


CH 2 F 


2 


H 


H 


H 


(CH 2 ) 3 CI 




u 

n 


Cn 2 r 


2 


H 


1 1 

H 


H 


CH 2 CN 


CI 


H 


CH 2 F 


2 


H 


H 


H 


CH2OCH3 


CI 


H 


CH 2 F 


2 


H 


H 


H 


CH2C02C2H5 


CI 


H 


CH 2 F 


2 


H 


H 


H 




CI 


H 


CH 2 F 


2 


H 


H 


H 




CI 


H 


CH 2 F 


2 


H 


H 


H 


C6H5 


CI 


H 


CH 2 F 


2 


H 


H 


H 




CI 


H 


CHF2 


0 


H 


H 


H 


CHj 


CI 


H 


CHF 2 


0 


H 


H 


H 


C 2 H$ 


CI 


H 


CHF2 


0 


H 


H 


H 


n-C 3 H 7 


CI 


H 


CHF2 


0 


H 


H 


H 


iso-CsH7 


CI 


H 


CHF2 


0 


H 


H 


H 


n-CiH» 


CI 


H 


CHF 2 


0 


H 


H 


H 


iso-C4H» 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


H 


CHF 2 


0 


H 


H 


H 


tert-C4H fl 


CI 


H 


CHF 2 


0 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


CHF 2 


o 


H 


H 


H 


CH 2 CN 


C! 


H 


CHF 2 


0 


H 


H 


H 


CH^CHa 


CI 


H 


CHF 2 


0 


H 


H 


H 


CH 2 C0 2 C 2 Hs 




u 
n 




u 


n 


u 
n 


n 


— <l 


CI 


H 


CHF 2 


0 


H 


H 


H 




CI 


H 


CHF 2 


0 


H 


H 


H 




CI 


H 


CHF 2 


0 


H 


H 


H 




CI 


H 


CHF 2 


1 


H 


H 


H 


CH 3 


ci 


H 


CHF 2 


1 


H 


H 


H 


CiHs 


CI 


H 


CHF 2 


1 


H 


H 


H 


n-C 3 H 7 


CI 


H 


CHF 2 


1 


H 


H 


H 


iso-CaHz 


CI 


H 


CHF 2 


1 


H 


H 


H 


n-C4H 9 


CI 


H 


CHF 2 


1 


H 


H 


H 


iso-C4Hs 


CI 


H 


CHFa 


1 


H 


H 


H 


tert-C4H 9 


CI 


H 


CHF 2 


1 


H 


H 


H 


(CH 2 )3CI 


CI 


H 


CHF 2 


■J 


H 


H 


H 


CH^N 


CI 


H 


CHF 2 


1 


H 


H 


H 


CH^CHa 


CI 


H 


CHF 2 


1 


H 


H 


H 


CH 2 C0 2 C 2 Hs 




LI 

n 




•4 

1 


u 
n 


n 


LI 

n 


— <] 


CI 


H 


CHF 2 


1 


H 


H 


H 




CI 


H 


CHF 2 


1 


H 


H 


H 


CeHs 


CI 


H 


CHF 2 


1 


H 


H 


H 


A — \_ C | 


CI 


H 


CHF 2 


2 


H 


H 


H 


CHa 


CI 


H 


CHF 2 


2 


H 


H 


H 


C 2 Hs 


CI 


H 


CHF 2 


2 


H 


H 


H 


n-CaH7 


CI 


H 


CHF 2 


2 


H 


H 


H 


iso-C 3 H7 


CI 


H 


CHF 2 


2 


H 


H 


H 


n-C*H» 


CI 


H 


CHF 2 


2 


H 


H 


H 


iso-C*H 9 


CI 


H 


CHF 2 


2 


H 


H 


H 


tert-C 4 H» 


CI 


H 


CHF 2 


2 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


CHF 2 


2 


H 


H 


H 


CH 2 CN 


CI 


H 


CHF 2 


2 


H 


H 


H 


CH^CHj 


CI 


H 


CHF 2 


2 


H 


H 


H 


CH 2 C0 2 C 2 Hs 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R* 


CI 


H 


CHF* 


2 


H 


H 


H 


~< 


CI 


H 


CHF* 


2 


H 


H 


H 


PU 


CI 


H 


CHF 2 


2 


H 


H 


H 


CeHs 


CI 




pup, 


p 

c 


u 
n 


n 


LI 

n 


— <fT^ci 


CI 


H 


CFa 


0 


H 


H 


H 


CHa 


CI 


H 


CH2CH2F 


0 


H 


H 


H 


CHs 


CI 


H 


■ CH2CH2F 


0 


H 


H 


H 


C 2 Hs 


CI 


H 


CHzCHzF 


0 


H 


H 


H 


n-C3H7 


CI 


H 


CH 2 CH2F 


0 


H 


H 


H 


iso-CaH? 


PI 


ri 


vri2vrl2r 


u 


u 
n 


H 


H 


n-C«H» 


C! 


H 


CHzCH 2 F 


0 


H 


H 


H 


iso-C4H9 


CI 


H 


vn2vn2r 




LJ 

n 


n 


n 




CI 


H 


CH2CH2F 


0 


H 


H 


H 


(CH2) 3 CI 


CI 


H 


CH 2 CH 2 F 


0 


H 


H 


H 


CH2CN 


CI 


H 


CH2CH2F 


0 


H 


H 


H 


CH2OCH, 


CI 


H 


ChfeCHzF 


0 


H 


H 


H 


CH2CO2C2H5 


CI 


H 


CH2CH2F 


0 


H 


H 


H 


-< 


CI 


H 


CH2CH2F 


0 


H 


H 


H 




CI 


H 


CH2CH2F 


0 


H 


H 


H 




CI 


H 




0 


n 


n 


LI 

n 


-<3>-ci 


CI 


H 


CH2CH2F 


1 


H 


H 


H 


CHj 


ci 


H 


CH 2 CH 2 F 


1 


H 


H 






CI 


H 


CH 2 CH a F 


1 


H 


H 


H 


O'CaH? 


CI 


H 


CH 2 CH 2 F 


1 


H 


H 


H 


iso-CsHi 


CI 


w 
n 




1 


11 
n 


Lt 

n 


H 


n-C*Hs 


CI 


H 


CH2CH 2 F 


1 


H 


H 


H 


1SO-C4H9 


CI 


H 


ChfeChbF 


1 


H 


H 


H 




CI 


H 


CH2CH2F 


1 


H 


H 


H 


(CH 2 ) 3 CI 


ci 


H 


CH2CH 2 F 


1 


H 


H 


H 


CKUCN 


ci 


H 


CH2CH 2 F 


1 


H 


H 


H 


CHjOCHa 


ci 


H 


CH2CH2F 


1 


H 


H 


H 


CH 2 C02C2Hs 


Ci 


H 


CH2CH2F 


1 


H 


H 


H 




ci 


H 


CH2CH2F 


1 


H 


H 


H 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


H 


CH 2 CH 2 F 


1 


H 


H 


H 


CeH 5 


CI 


H 


CH2CH2F 


1 


H 


H 


H 




CI 


H 


CH 2 CH 2 F 


2 


H 


H 


H 


CH 3 


CI 


H 


CH 2 CH 2 F 


2 


H 


H 


H 


C 2 H 5 


CI 


H 


CH 2 CH 2 F 


2 


H 


H 


H 


n-C 3 H 7 


CI 


H 


CH 2 CH 2 F 


2 


H 


H 


H 


ISO-C3H7 




n 






t-i 
n 


n 


u 
n 




CI 


H 


CH2CH 2 F 


2 


H 


H 


H 


iso-C4H» 


CI 


H 


CH2CH2F 


2 


H 


H 


H 


terK^FU 


CI 


H 


CH2CH 2 F 


2 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


CHsCHaF 


2 


H 


H 


H 


CH2CN 


CI 


H 


CH2CH 2 F 


2 


H 


H 


H 


CH^CHj 


CI 


H 


CH2CH 2 F 


2 


H 


H 


H 


CHaCOaC a Hs 


CI 


H 


CH2CH 2 F 


2 


H 


H 


H 




CI 


H 


CH 2 CH 2 F 


2 


H 


H 


H 




CI 


H 


CH 2 CH 2 F 


2 


H 


H 


H 


CeHs 


CI 


H 


CH?CH 2 F 

V/l !<\>l lit 


2 


H 


H 


H 




CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


CHs 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


C 2 Hs 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


n-C 3 H 7 


CI 


H 


CH2CHF 2 


0 


H 


H 


H 


iso-CjHz 




u 
n 




A 
U 


n 


n 


n 




CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


iso-C*H» 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


tert-C4H» 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


(CH 2 ) 3 C! 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


CH2CN 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


CHaOCHj 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


CH 2 C0 2 C 2 H 5 


CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 




Ci 


H 


CH 2 CHF 2 


0 


H 


H 


H 




CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


CeHs 


CI 


H 


CH2CHF2 


0 


H 


H 


H 




CI 


H 


CH2CHF 2 


1 


H 


H 


H 


. CH* 


CI 


H 


CH 2 CHF 2 


1 


H 


H 


H 


C 2 Hs 


CI 


H 


CH 2 CHF 2 


1 


H 


H 


H 


n-C 3 Hr 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 ~ 


CI 


H 


CH2CHF2 


1 


H 


H 


H 


iso-CjHz 




H 




1 


H 


H 


H 


n-C4H» 


CI 


H 


CH 2 CHF 2 


1 


H 


H 


H 


iso-C4H 9 




u 

n 




1 


n 


u 
n 


u 
n 




CI 


H 


CH 2 CHF 2 


1 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


CHzCHFa 


1 


H 


H 


H 


ChfeCN 


CI 


H 


CHzCHFz 


1 


H 


H 


H 


CH2OCH1 


ci 


H 


CH2CHF2 


1 


H 


H 


H 


CHzCOaC^Hs 


CI 


H 


CH2CHF2 


1 


H 


H 


H 


— < 


CI 


H 


CH 2 CHF 2 


1 


H 


H 


H 


CH3 


CI 


H 


CHjCHF* 




H 


u 

n 


u 
n 






ri 




1 


11 

n 


H 


H 




CI 


H 


CH2CHF2 


2 




u 
i» 


u 
n 


oni 


CI 


H 


CH2CHF2 


2 


H 


|~| 


u 
n 


w 2 n$ 


CI 


H 


CH2CHF2 


2 


H 


H 


H 




CI 


H 


CHzCHFa 


2 


H 


H 


H 


iso-C 9 H7 






Url2CHr2 


2 


■ 1 
H 


H 


H 


n-CiHs 


CI 


H 


CH2CHF2 


2 


H 


H 


H 


iso-C4H» 


c\ 

vl 


n 




c. 


11 

ri 


1 1 

H 


H 


terKXiH* 


CI 


H 


CH2CHF2 


2 


H 


H 


H 


(CH 2 ) a CI 


CI 


H 


CHaCHFa 


2 


H 


H 


H 


CH2CN 


CI 


H 


CH 2 CHF 2 


2 


H 


H 


H 


CHaOCHa 


CI 


H 


CH2CHF2 


2 


H 


H 


H 


CH 2 C0 2 C 2 Hs 


CI 


H 


CH2CHF2 


2 


H 


H 


H 


— <3 


CI 


H 


CH 2 CHF 2 


2 


H 


H 


H 




CI 


H 


Cl-bCHFa 


2 


H 


ut 

n 


u 

n 






n 




2 


H 


H 


H 


hQ>-ci 


CI 


H 


CH 2 CF3 


0 


H 


H 


H 


CHa 


CI 


H 


CH2CFJ 


0 


H 


H 


H 


C 2 Hs 


CI 


H 


CHzCF» 


0 


H 


H 


H 


n-CiHz 


CI 


H 


CH2CF3 


0 


H 


H 


H 


iso-CaH? 


CI 


H 


CHzCFi 


0 


H 


H 


H 


n-C^Hs 


CI 


H 


CHfeCFa 


0 


H 


H 


H 


1SO-C4H9 


CI 


H 


CH 2 CF, 


0 


H 


H 


H 


tert-C-hU 


CI 


H 


CH 2 CF3 


0 


H 


H 


H 


(CH 2 )XI 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


H 


CH^Fj 


0 


H 


H 


H 


CH 2 CN 


ct 


H 


ChfeCFa 


0 


H 


H 


H 


CHzOCHj 


CI 


H 


CH 2 CFj 


0 


H 


H 


H 


CH 2 C02C 2 Hs 


CI 


H 


CH 2 CF 3 


0 


H 


H 


H 


— < 


CI 


H 


CH 2 CF 3 


0 


H 


H 


H 




CI 


u 

n 


PW*PF% 
vn2vr j 


n 

V 


LJ 

n 


Li 

n 


LJ 

n 




CI 


H 


CHzCFs 


0 


H 


H 


H 




PI 


u 

n 




4 
1 


u 
n 


u 
n 


n 


r*Lj 
Oris 


PI 

VI 


H 


pu-pc, 
vnzvr j 


1 


14 
n 


u 
n 


LI 

n 


vans 


CI 


u 
1 1 


V/n2vr3 


1 
1 


LJ 

n 


u 
n 


n 


n-vsnr 


CI 


H 


CH2CFJ 


1 


H 


H 


H 


1SO-C3H7 


CI 


H 


CHaCF* 


1 


H 


H 


H 


n-C*H» 


CI 


H 


CHaCFs 


1 


H 


H 


H 


iso-C*H» 


vl 


n 


CH2CF3 


1 


H 


H 


H 


tert-C4H« 


CI 


H 


CHaCFs 


1 


H 


H 


H 


(CH 2 ) 3 Cl 


CI 


H 


CH2CF3 


1 


H 


H 


H 


CH 2 CN 


CI 


H 


CH2CF3 


1 


H 


H 


H 


CHaOCHs 


CI 


H 


CHaCFj 


1 


H 


H 


H 


CH 2 C0 2 C 2 Hs 


CI 


H 


CHzCFs 


1 


H 


H 


H 




CI 


H 


CHaCFs 


1 


H 


H 


H 




CI 


H 


pu-pp_ 
vn 2 vr 3 


1 


n 


LJ 

n 


u 
n 




VI 


n 


CH2CF3 


1 


H 


H 


H 




CI 


u 

n 


Vn2Vl3 


O 


LJ 

n 


u 
M 


H 


CHs 


CI 


H 


PH*PF* 
vn2vi3 


O 
C 


LJ 

n 


n 


LJ 


U 2 ns 


CI 


H 


PH5PF4 
vi 12 V rj 


O 
c 


u 

n 


n 


n 


n-P.U. 

n-vsnr 


CI 


H 


CH*CF 3 


2 


H 


H 


H 


tso-CsHr 


CI 


H 


CHjCF, 


2 


H 


H 


H 


n-C*H9 


CI 


H 


CHzCFs 


2 


H 


H 


H 


1SO-C4H9 


CI 


H 


CH2CF3 


2 


H 


H 


H 


tert-C4H» 


CI 


H 


CHjCFa 


2 


H 


H 


H 


(CH 2 ) 3 CI 


CI 


H 


CH 2 CF, 


2 


H 


H 


H 


CH2CN 


CI 


H 


CHzCFs 


2 


H 


H 


H 


CH2OCH3 


CI 


H 


CHaCFs 


2 


H 


H 


H 


CH2C02C 2 Hs 


CI 


H 


CHiCFa 


2 


H 


H 


H 
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Table 2 (continued) 



5 


R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 




(J 


H 


CHsCFj 


2 


H 


H 


H 






CI 


H 


ChfeCF* 


2 


H 


H 


H 


C«Hs 


10 


C! 


H 


CHzCFj 


2 


H 


H 


H 


^— CI 




CI 


CHa 


CHa 


0 


H 


H 


H 


CHa 




CI 


CHa 


CHa 


1 


H 


H 


H 


CHa 


15 


CI 


CHa 


CHa 


2 


H 


H 


H 


CHa 


Br 


H 


CH 3 


0 


H 


H 


H 


CH20CHa 




Br 


H 


CHa 


0 


H 


H 


H 


CH^OzCzH* 




Br 


H 


CHa 


0 


H 


H 


H 


CHa 




Br 


H 


CHa 


0 


H 


H 


H 


C 2 Hs 


20 


Br 


H 


CHa 


o 


H 


H 


u 
n 






Br 


H 


CHa 


0 


H 


H 


H 


iSO-CaH? 




Br 


H 


CHa 


ft 


u 
n 


u 
n 


n 


n-u4H« 




Br 


H 


CHa 


0 


H 


H 


H 


sec-C4Ha 




Br 


H 


CHa 


0 


H 


H 


H 


iso-C«H» 


25 


Br 


H 


CHa 


0 


H 


H 


H 


tert-C*H 9 




n. 
£5f 


it 

H 


CHa 


0 


H 


H 


H 


n-CsHu 




or 


u 
n 


CHa 


0 


H 


H 


H 


n-CeHu 


30 


Br 


H 


CHa 


0 


H 


H 


H 






Br 


H 


CHa 


0 


H 


H 


H 






Br 


H 


CHa 


0 


H 


H 


H 


-O 


35 


Br 


H 


CHa 


0 


H 


H 


H 


-o 




Br 


H 


CHa 


0 


H 


H 


H 


CsH$ 




Br 


H 


CHa 


0 


H 


H 


H 




40 


Br 


H 


CHa 










CI 


0 


H 


H 


H 


— G>-c\ 




Br 


H 


CHa 


0 


H 


H 


H 


CH=CH 2 


45 


Br 


H 


CHa 


0 


H 


H 


H 


CH=CHCHa 


Br 


H 


CHa 


0 


H 


H 


H 


C(=CH 2 )CHa 




Br 


H 


CHa 


0 


H 


H 


H 


CH=CHC*Hs 




Br 


H 


CHa 


0 


H 


H 


H 


-C^hQ^CI 


SO 


Br 


H 


CHa 


0 


H 


H 


H 


(CH^CI 




Br 


H 


CHa 


0 


H 


H 


H 


(CH 2 ) 3 CI 




Br 


H 


CHa 


0 


H 


H 


H 


CH 2 CN 



55 
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Table 2 (continued) 



1 

R 


2 
FT 


R 


n 


c 

R 


R 


y 

R 


a 

R 


Br 


H 


CH 3 


0 


H 


H 


H 


. CHaOCeHs 


Br 


H 


CHj 


0 


CHj 


H 


H 


CH 3 


Br 


H 


CHj 


0 


CHj 


H 


H 


CaHs 


Br 


H 


CH 3 


0 


CHj 


H 


H 


n-C^T 


Br 


H 


CH 3 


0 


CHj 


H 


H 


iso-CjHt 


Br 


H 


CHj 


0 


CHj 


H 


H 


n-C4H» 


Br 


H 


CHj 


0 


CHj 


H 


H 


iso-C4H 9 


Br 


H 


CHj 


0 


CHj 


H 


H 


sec-C4H9 


Br 


H 


CH* 


0 


CHj 


H 


H 


tert-C«H* 


Br 


H 


CH 3 


0 


CHj 


H 


H 


(CH 2 ) 3 C! 


Br 


H 


CH, 


0 


ch 3 


H 


H 


(CH 2 )<CI 


Br 


H 


CHj 


0 


CHj 


H 


H 


CHaCN 


Br 


H 


CHj 


0 


CHj 


H 


H 


CHaCOaCaHs 


Br 


H 


CHj 


0 


CHj 


H 


H 


CHaOCH 3 


Br 


H 


CH, 


0 


CHj 


H 


H 


CeHs 


Br 


H 


CH 3 


0 


CHj 


H 


H 




Br 


H 


CHj 


0 


CaHs 


H 


H 


CH 3 


Br 


H 


CHj 


0 


CaHs 


H 


H 


CaHs 


Br 


H 


CHj 


0 


C2H5 


H 


H 


n-CaH7 


Br 


H 


CHj 


0 


CaHs 


H 


H 


ISO-C5H7 


Br 


H 


CHj 


0 


CaHs 


H 


H 


n-C*H» 


Br 


H 


CHj 


0 


CaHs 


H 


H 


iso-C4Hs 


Br 


H 


CHj 


0 


C2H5 


H . 


H 


sec-C4H» 


Br 


H 


CHj 


0 


C2H5 


H 


H 


tert-C4H 9 


Br 


H 


CHj 


0 


CaHs 


H 


H 


(CHa)jCI 


Br 


H 


CHj 


0 


CaHs 


H 


H 


(CHa)4C! 


Br 


H 


CH 3 


0 


CaHs 


H 


H 


CHaCN 


Br 


H 


CH 3 


0 


CaHs 


H 


H 


CHaCOaCaHs 


Br 


H 


CH 3 


0 


CaHs 


H 


H 


CHaOCH 3 


Br 


H 


CHj 


0 


CaHs 


H 


H 


CcHs 


Br 


H 


CH 3 


0 


CaHs 


H 


H 


— <T~V-ci 
\ — / v -" 


Br 


H 


CHj 


0 


n-CjHz 


H 


H 


CH 3 


Br 


H 


CHj 


0 


n-C 3 H 7 


H 


H 


CaHs 


Br 


H 


CHj 


0 


n-CjH 7 


H 


H 


n-CsHr 


Br 


H 


CHj 


0 


n-CjH? 


H 


H 


iso-CsH? 


Br 


H 


CHj 


0 


n*C 3 H 7 


H 


H 




Br 


H 


CHj 


0 


n-C 3 H 7 


H 


H 


iso-C4H 9 


Br 


H 


CHj 


0 


n-CjHr 


H 


H 


sec-C*H» 


Br 


H 


CHj 


0 


n-CjHr 


H 


H 


tert-C4H» 


Br 


H 


CHj 


0 


n-C 3 H 7 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


CHj 


0 


n-CjHr 


H 


H 


(CH 2 )4Ci 
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Table 2 (continued) 



R 3 
ri 


n 


R 5 


D 6 

R 


R 


R 


pu, 


u 


n P U- 


H 


H 


CH2CN 




A 

u 




n 


H 


CH2CO2C2H5 


pu. 


U 


P U 


H 


H 


CH20CHj 


pu. 


a 
U 


n P U 
n-L-3M7 


Li 

H 


H 


CeHs 


CHj 


0 


n-CjHj 


H 


H 




pu. 


A 

u 


iert P-t-U 


If 

n 


H 


CHj 


pu, 


rt 

u 


iSO-Ojrl7 


u 

n 


1 1 
H 


C2H5 


unj 


u 


ISO-03rl7 


H 


H 


n-CsH7 


ru. 


A 

u 


tert P_W„. 
IS0-O3rl7 


1 j 
n 


1 j 
n 


fso-CsH7 


Unj 


pi 


ISO-OjM? 


u 
n 


H 


n-C<H9 


CHj 


n 

V 


icrt_P»l-K 

loO"\^3i»7 


M 

n 


u 
n 


(SO-L.4H9 


CHj 


0 


iso-CjH? 


H 


H 


sec-C4H& 


CHj 


0 


iso-CjHr 


H 


H 


tert-C«H 9 


pu. 


rt 
U 


ISO-O3H7 


H 


H 


(CH2)sCI 


pu. 
UMj 


U 


IS0-CJR7 


LI 

H 


H 


(CH2)<CI 


pu. 
wnj 


U 


ISO-C3H7 


H 


H 


CH 2 CN 


Lni 


0 


IS0-CjH7 


H 


H 


CHaCOaCaHs 




0 


ISO-C3H7 


H 


H 


CH2OCH3 


vnj 


rt 

0 


iso*CsH7 


H 


H 


CeHs 


CHj 


0 


iso-CjHr 


H 


H 


-<Q^ci 




rt 

u 


PU Apr/ 

CH2UCH3 


H 


H 


CHj 


pu. 
^nj 


rt 


pii_ppit 
L/MzOUnj 


H 


H 


CcHs 


pu, 
^nj 


rt 

u 




it 
H 


H 


CH3 


pu, 


U 




11 

n 


H 


CsHs 


pu. 


■4 

1 


Lt 

ri 


If 

H 


H 


CHs 


pu, 


1 


U 

n 


Li 

rt 


H 


C2H5 


CH* 

V-*l lj 


■1 
i 


u 
n 


u 
rt 


u 
n 


n-C$H7 


CHj 


1 


H 


H 


H 


iso-CaH? 


CHj 


1 


H 


H 


H 


n-C4H» 


CHj 


1 


H 


H 


H 


iso-C4H» 


CHj 


1 


H 


H 


H 


tert-C4H 9 


CHj 


1 


H 


H 


H 


(CH 2 ) 3 CI 


CHj 


1 


H 


H 


H 


CH2CM 


CHj 


1 


H 


H 


H 


CHzOCHj 


CHj 


1 


H 


H 


H 


CH2CO2C2HS 


CHj 


1 


H 


H 


H 




CHj 


1 


H 


H 


H 


-V 


CHj 


1 


H 


H 


H 


CeHs 
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Table 2 (continued) 



R 1 
n 


R 2 


R 3 


n 


R 5 


R 6 


R 7 
ri 


R 8 


Br 


H 


CH 3 


1 


H 


H 


H 




or 


n 


put- 
Una 


4 

1 


Una 


ri 


Ul 

n 


pui. 
urra 


Df 
Dl 


ri 


pu 
Una 


4 

1 


Una 


LI 

ri 


Lf 

n 


Li, 
Usris 


or 


u 


UH3 


1 


/~*li 
0H3 


Ul 


LI 

ri 


n r* Ul, 


or 


ui 
ri 


Una 


1 


UH3 


14 
n 


LJ 

n 


ISO-U3n7 


Dl 


LJ 

ri 


pui. 
Urh 


1 


pui. 
Una 


Ul 

n 


Ul 

n 


n P Ll 


Rr 


ui 

n 


on j 


1 
1 


ru. 
wri3 


H 


H 




Br 


H 


CH3 


1 


CHa 


H 


H 


sec-C^H* 


Br 


H 


CH3 


1 


CHa 


H 


H 


tert-C\H9 


Dl 


LI 

n 


pui. 
Una 


■1 
1 


PUI* 

Una 


Ul 


ui 
n 


fjUnajaUl 


Dl 


ui 


PUt, 


1 


put* 
una 


Ul 


ui 
n 


/PUUA..PI 

<un2/4Ui 


Rr 
Dl 


n 


PUI- 

Una 


1 


pui. 
Una 


Ul 

n 


LI 

ri 


PUUPM 


Rr 


Ul 

n 


pui. 
Una 


4 
1 


pui. 
Um 


u 
n 


LI 

ri 


PU1-P\PUI. 

Uri2U>Uria 


Rr 

or 


ri 


pui. 
Uri3 


1 


PUI_ 

UM3 


Ul 

ri 


Ul 

ri 


PUI-PO»P-.Ul- 

Uri2UU'2U2ris 


Rr 


ri 


Una 


4 
1 


Uns 


Lf 

n 


LI 

n 


P Ul. 

U*ns 


Br 


H 


CH3 


1 


CH3 


H 


H 


-^T^-ci 


or 


it 

n 


CH3 


41 
1 


CaHs 


Li 
H 


n 


CHa 


or 


1 1 
n 




1 


LI 

CaHs 


H 


H 


C2H5 


Br 


H 


CH3 


1 


C2H5 


it 
H 


H 


n-CaH 7 


Or 

DT 


it 
H 


CH3 


1 


C2HS 


II 

n 


H 


r^ LI 
ISO-C3H7 


or 


1 1 
n 


CH3 


1 


Cans 


n 


H 


n-C4H» 


Rr 
Df 


n 


Uri3 


< 
1 


UjrJS 


ui 
n 


LJ 

n 


iSO-U4ri9 


Br 


H 


CHa 


1 


CaHs 


H 


H 


sec-C*H9 


Br 


H 


CH3 


1 


CjH$ 


H 


H 


tert-C4H 9 


Rr 
Of 


n 


puu 


4 
1 


Ul, 

U2ns 


Ul 

n 


Ul 


/PU1-\.PI 

* 1 Uri2;3UI 


Rr 

Dl 


u 


uri3 


4 

1 


P.U1, 


Ul 

n 


ut 
ri 


VUri2j4Ui 


Rr 

Df 


Ul 

n 


PUI* 
On} 


4 
1 


U2ns 


u 
n 


LI 

n 


PU1«PM 

Un2UfM 


Rr 

Dl 


Ul 

n 


PUI* 


4 

1 


U2ns 


Ul 

n 


ui 
n 


P Ul-,PO-,P~UI* 
Un2UU?2U2n5 


Rr 


UI 

n 


vnj 


I 


U2MS 


n 


u 
n 


PW^PiPUi* 


Rr 

Dt 


Ul 


Una 


i 

I 


U2ri5 


U! 

n 


ut 
n 


P*H*r 

U605 


Br 


H 


CH3 


1 


CaHs 


H 


H 




Rr 

Dl 


Ul 

n 


una 


I 


n-U3rt7 


u 
n 


ui 
n 


PU1- 


Br 


H 


CH3 


1 


n-CaH7 


H 


H 


C2H5 


Br 


H 


CHa 


1 


n-C 3 H 7 


H 


H 


n-CaH 7 


Br 


H 


CH3 


1 


n-CaH7 


H 


H 


iso-C 3 H 7 


Br 


H 


CHa 


1 


n-CaH? 


H 


H 


n-C4H 9 


Br 


H 


CH3 


1 


n-C 3 H7 


H 


H 


1S0-C4H9 


Br 


H 


CHa 


1 


n-C 3 H 7 


H 


H 


sec-C4H 9 


Br 


H 


CHa 


1 


n-C a H 7 


H 


H 


tert-C*H9 


Br 


H 


CHa 


1 


n-CsH? 


H 


H 


(CHa) 3 CI 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 - 


Br 


H 


CHj 


1 


n-C3HT 


H 


H 


(CHz^CI 


Br 


H 


CHj 


1 


n f+ LI 


H 


1 1 
H 




Br 


H 


CHj 


1 


n-CjH7 


H 


1 1 
H 




Br 


H 


CHj 


1 


n-CaH7 


H 


H 




Br 


H 


CHj 


1 


..nil 
n-CjH7 


u 
n 


11 

M 


Gens 


Br 


H 


CHj 


1 


n-CjH7 


H 


H 




Br 


H 


CHj 


1 


ISO-C3H7 


it 
H 


LI 

H 


CHj 


Br 


H 


CHj 


1 


tS0-CjH7 


11 

H 


Li 
H 


C2H5 


Br 


H 


CHj 


1 


iSO-CiH? 


H 


H 


n-CjH7 


Br 


H 


CHj 


1 


1SO-C1H7 


H 


H 


iso-CjH7 


Br 


H 


CHj 


1 


iso*CjH7 


H 


H 


n-C4H» 


Br 


H 


CHj 


1 


1SO-C3H7 


H 


H 


iso-C*H» 


Dr- 
at 


1 1 
H 


CHj 




IS0-CaH7 


n 


LI 

n 


_ _ _ /-» it 


Br 


H 


CHj 


! 


ISO-CaH7 


H 


H 


tert-C4H 9 


Br 


H 


CHj 




iso-CjH? 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


CHj 


1 


1SO-C3H7 


H 


H 


(CH2)4CI 


Br 


H 


CHj 




iso-CjH? 


H 


H 


CH2CN 


Br 


H 


CHj 




iso-CjH? 


H 


H 


CH2C0 2 C 2 Hs 


Br 


H 


CHj 




iso-C 3 H7 


H 


H 


CH2OCHJ 


Br 


H 


CHj 


1 


ISO-CjH? 


H 


H 


CeHs 


Br 


H 


CHj 


1 


iso-C 3 H 7 


H 


H 


— (fZVci 


Br 


H 


CHj 


2 


H 


H 


H 


CHj 


Br 


H 


CHj 


2 


H 


H 


H 


CaHs 


Br 


H 


CHj 


2 


H 


H 


H 




or 


rl 


CHj 


Z 


11 
H 


H 


LI 

n 


(SO-C3H7 


Br 


H 


CHj 


2 


H 


H 


H 


n-C4H 9 


Br 


H 


CHj 


2 


H 


H 


H 


iso-C4H» 


Br 


H 


CHj 


2 


H 


H 


H 


tert-C4H 9 


Br 


H 


CHj 


2 


H 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


CHj 


2 


H 


H 


H 


CH2CN 


Br 


H 


CHj 


2 


H 


H 


H 


CHzOCHj 


Rr 
Dl 


LI 

n 


una 


o 
c. 


LI 

n 


LI 

n 


LI 

n 


U r(20 W20 2 ns 


Br 


H 


CHj 


2 


H 


H 


H 


^1 


Br 


H 


CHj 


2 


H 


H 


H 


-V 


Br 


H 


CHj 


2 


H 


H 


H 


CeHs 


Br 


H 


CHj 


2 


H 


H 


H 


— <fTVci 


Br 


H 


CHj 


2 


CHj 


H 


H 


CHj 



82 



EP0 742 202 A2 



Table 2 (continued) 



R 1 


R 2 


R 3 


1 1 


R 5 

n 


R 6 


R 7 


R 8 


Br 


H 




0 


V^ti3 


LI 

n 


LI 

n 


P-UI. 


Br 


H 


CHs 


c 


CH* 

vl 13 


ui 
n 


u 
n 


n*l^3rl7 


Br 


H 


CH 3 


2 


CH 3 


H 


H 


iso-CaH? 


Br 


H 


CHs 


2 


CH3 


H 


H 


n-C*Hs 


or 


n 




0 


Orb 


H 


H 


iso-C4H» 


Rr 
DT 


n 


PU- 


0 
c 


pij 
Una 


H 


H 


sec-C«H9 


Rr 
DC 


LI 

n 


PU. 

Una 


d 


Una 


t_i 
H 


H 


tert-C*H9 


Rr 


n 


pu. 


d 


PU- 

oris 


i_i 
n 


1 1 
H 


(CH2)aCI 


Rr 


n 


unj 


d 


PUI 


ij 
n 


LI 

H 


(CH2)4CI 


Rr 

Ol 


u 
n 


pw* 


d 


Una 


M 


11 
H 


A 1 1 

CeHs 


Br 


H 


CH3 


2 


CHa 


H 


H 


-O-ci 


Rr 

or 


u 
n 


plj 
Una 




/"» LI 
C2H5 


H 


H 


CH3 


Rr 
Dl 


n 




2 


ij 

Cans 


H 


H 


C2HS 


Rr 


n 


Una 


d 


P LI 


H 


H 


n-CsH7 


Rr 

Ul 


n 


una 


d 


Uans 


u 
n 


H 


iso-C3H7 


Br 


H 




d 


PU. 
Una 


rl 


H 


CH2CN 


Rr 


u 
n 




0 


Oris 


H 


H 


CH2CO2C2HS 


Rr 


n 


PM. 


0 


PUI 

Una 


u 
n 


u 

H 


1 1 ^v#^| t 

CH2OCH3 


Rr 


u 
n 


PW* 


<l 


P-U 


u 

n 


H 


n-C4H» 


Br 


H 


CHs 


O 




LI 

rt 


u 
n 




Br 


H 


CH 3 


2 


CaHs 


H 


H 


sec-C4H» 


Br 


H 


CHa 


2 


CaHs 


H 


H 


tert-C4Ht 


Rr 


rl 


Una 


2 


li 

CaHs 


H 


H 


(CHaJaCI 


Rr 


n 


pw» 

Una 




p 

wns 


H 


H 


(CHa)4CI 


Rr 


u 
n 


Uns 




P U 


H 


H 


CH2CN 


Rr 


n 


Oni 


0 
d 


O2M5 


H 


H 


CH 2 C02CaHs 


Rr 

Dl 


u 
n 


L/n 3 


d 


U2H5 


H 


H 


CHaOCHs 


Rr 

Dl 


u 
n 


una 


d 


p li 


it 
H 


H 


CeHs 


Br 


H 


CH3 


2 


CaHs 


H 


H 




Br 


n 


PJ-U 


0 

C 


11*03 n7 


LI 

n 


1 1 
n 


CHa 


Rr 

Dl 


U 

n 


PH. 

Una 


d 


n»U3n7 


1 1 
H 


H 


CaHs 


Rr 

Df 


n 


PW. 


d 




H 


H 


n-CsH7 


Br 


u 

n 


PH* 




ii-w3n7 


LI 

n 


li 


ISO-C3H7 


Br 


H 


CHs 


2 


n-C 3 H 7 


H 


H 


n-C4H» 


Br 


H 


CH3 


2 


n-CsH7 


H 


H 


iso-C4Hs 


Br 


H 


CH, 


2 


n-C 3 H 7 


H 


H 


sec-C<H» 


Br 


H 


CH, 


2 


n-C3H 7 


H 


H 


tert-C*H 9 


Br 


H 


CH 3 


2 


n-C 3 Hr 


H 


H 


(CH 2 ) 3 Ci 


Br 


H 


CH 3 


2 


n-CaH 7 


H 


• H 


(CHaJ-CI 


Br 


H 


CH3 


2 


n-C 3 H 7 


H 


H 


CHaCN 


Br 


H 


CH 3 


2 


n-C 3 H 7 


H 


H 


CHaCOaCaHs 
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Table 2 (continued) 



R 


R 


^3 
R 


n 


R 


R 


R 


R 


Br 


H 


CHa 


2 


n-CaH? 


H 


H 


CH 2 OCHa 


Br 


H 


CH 3 


2 


n-CaH 7 


H 


H 


CeHs 


Br 


H 


CH 3 


2 


n-CaH? 


H 


H 




Br 


H 


CH 3 


2 


iso-CaH? 


H 


H 


CHa 


Br 


H 


CHa 


2 


1SO-C3H7 


H 


H 


C 2 Hs 


Br 


H 


CHa 


2 


iSO-CaH7 


H 


H 


n-CaH7 


Br 


H 


CHa 


2 


ISO*CaH7 


H 


H 


iso-CaH 7 


Br 


H 


CHa 


2 


iSO-CaH7 


H 


H 


n-C*H9 


Br 


H 


CHa 


2 


iSO-CaH7 


H 


H 


iso-C4H9 


Br 


H 


CHa 


2 


/-% l_J 

ISO-C3H7 


H 


H 




Br 


H 


CHa 


2 


iso-CaH 7 


H 


H 


tert-C4H» 


Br 


H 


CHa 


2 


iso-CaH 7 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


CHa 


2 


iso-C 3 H7 


H 


H 


(CH 2 )4CI 


Br 


H 


CHa 


2 


tSO-CaH 7 


H 


H 


CH2CN 


Br 


H 


CHa 


2 


iso-CaH 7 


H 


H 


CH 2 C0 2 C 2 Hs 


Br 


H 


CHa 


2 


iSO-C 3 H 7 


H 


H 


CH20CHa 


Br 


H 


CHa 


2 


ISO-C3H7 


H 


H 


CsHs 


Br 


H 


CHa 


2 


iso-CaH 7 


H 


H 


^O-Ci 


Br 


H 


C 2 Hs 


0 


H 


H 


H 


CH 3 


Br 


H 


C 2 Hs 


0 


H 


H 


H 


C 2 Hs 


Br 


H 


C2HS 


0 


H 


H 


H 


n-C 3 H 7 


Br 


H 


C2H5 


0 


H 


H 


H 


iso-CaH? 


Br 


H 


C2H5 


0 


H 


H 


H 


n-C4H» 


or 


it 
H 


C2HS 


0 


H 


H 


H 


iso-C4H9 


Br 


H 


C 2 Hs 


0 


H 


H 


H 


sec-C4H» 


Rr 
Df 


n 




u 


ri 




u 


ien-04n» 


Br 


H 


C2H5 


0 


H 


H 


H 


n-CsHn 


Rr 


n 


U 2 riS 


u 




u 
n 


n 


n P'.U _ 

n-U6Mia 


Br 


H 


C2H5 


0 


H 


H 


H 


(CH 2 )4CI 


Br 


H 


C2H5 


0 


H 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


C2H5 


0 


H 


H 


H 


CH2CN 


Br 


H 


C2H5 


0 


H 


H 


H 


-O 


Br 


H 


C2H5 


0 


H 


H 


H 


<3 


Br 


H 


C 2 Hs 


0 


CHa 


H 


H 


CHa 


Br 


H 


C2H5 


0 


CHa 


H 


H 


C2H5 


Br 


H 


C 2 Hs 


0 


CHa 


H 


H 


n-CaH 7 


Br 


H 


C 2 Hs 


0 


CHa 


H 


H 


iso-CaH? 


Br 


H 


C 2 Hs 


0 


CHa 


H 


H 


n-C4H9 
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Table 2 (continued) 



1 

R 


R 


R 


n 


c 

R 


R 6 


R 7 


R 8 


Br 


H 


CaHs 


0 


CHi 


H 


H 


iso-C-Hs 


Br 


H 


C2H5 


0 


CH 3 


H 


H 


sec-C-H* 


Br 


H 


CaHs 


0 


CH* 


H 


H 


tert-C-H* 


Br 


H 


CaHs 


0 


CHa 


H 


H 


(CHa) 3 CI 


Br 


H 


CaHs 


0 


CH, 


H 


H 


(CHa)-Ci 


Br 


H 


CaHs 


0 


CH, 


H 


H 


CHaCN 


Br 


H 


C2H5 


0 


CHj 


H 


H 


CHaCOaCaHs 


Br 


H 


CaHs 


0 


CH 3 


H 


H 


CHaOCHa 


Br 


H 


CaHs 


0 


CHj 


H 


H 


C*Hs 


Br 


H 


C 2 Hs 


0 


CH3 


H 


H 




Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


CH* 


Br 


H 


CaHs 


0 


CaHs 


H 


H 


CaHs 


Br 


H 


CaHs 


0 


CaHs 


H 


H 


n-CaH; 


Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


1SO-C3H7 


Br 


H 


CaHs 


0 


CaHs 


H 


H 


n-C4H» 


Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


iso-C*H» 


Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


sec-C*Hs> 


Br 


H 


CzHs 


0 


CaHs 


H 


H 


tert-C^H* 


Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


(CHa) 3 CI 


Br 


H 


CaHs 


0 


CaHs 


H 


H 


(CH 2 )«CI 


Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


CHaCN 


Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


CHaCOaCaHs 


Br 


H 


C 2 H 5 


0 


CaHs 


H 


H 


CHaOCHa 


Br 


H 


CaHs 


0 


CaHs 


H 


H 


CbHs 


Br 


H 


C 2 Hs 


0 


CaHs 


H 


H 


— £7^— ci 


Br 


H 


CaHs 


0 


n-CaH? 


H 


H 


CHs 


Br 


H 


C 2 Hs 


0 


n-C 3 H7 


H 


H 


CaHs 


Br 


H 


C 2 Hs 


0 


n-CjHr 


H 


H 


n-CaH 7 


Br 


H 


CaHs 


0 


rvC 3 H7 


H 


H 


iso-C 3 H7 


Br 


H 


C 2 H S 


0 


n-CsH/ 


H 


H 


n-C4H» 


Br 


H 


CaHs 


0 


n-C 3 H7 


H 


H 


iSO-C*H B 


Br 


H 


C 2 Hs 


0 


n-C 3 Hr 


H 


H 


sec-C*Hg 


Br 


H 


CaHs 


0 


rvCaHr 


H 


H 


tert-C*H 9 


Br 


H 


CaHs 


0 


n-CjH; 


H 


H 


(CHa) 3 CI 


Br 


H 


CaHs 


0 


n-CsH? 


H 


H 


(CHa)-CI 


Br 


H 


CaHs 


0 


n-CaH? 


H 


H 


CHaCN 


Br 


H 


CaHs 


0 


n-CiH? 


H 


H 


CHaCOaCaHs 


Br 


H 


C 2 Hs 


0 


n-CaH? 


H 


H 


CHaOCHa 


Br 


H 


C 2 Hs 


0 


n-CsHr 


H 


H 


C«Hs 


Br 


H 


CaHs 


0 


n-CsH? 


H 


H 


-<T>-C( 
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Table 2 (continued) 



* 

R 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 ~ 


Br 


H 


C 2 Hs 


0 


iso-CaH? 


H 


H 


CHa 


Br 


H 


C 2 Hs 


0 


iso-CaH? 


H 


H 


C 2 H 5 


Br 


H 


CzHs 


0 


iso-CaH? 


H 


H 


n-CaH? 


Br 


H 


C2H5 


0 


iso-CaH? 


H 


H 


iso-CaHz 


Br 


H 


C2H5 


0 


iso-CjHt 


H 


H 


n-C4H 9 


Br 


H 


C2H5 


0 


1SO-C3H7 


H 


H 


iso-C«H« 


Br 


H 


C 2 H 5 


0 


iso-CsH7 


H 


H 


sec-C4H9 


Br 


H 


C 2 Hs 


0 


iso-CsH? 


H 


H 


tert-CiH 9 


Br 


H 


C 2 Hs 


0 


1SO-C3H7 


H 


H 


(CH 2 ) 3 a 


Br 


H 


CjHs 


0 


iso-CaH? 


H 


H 


(CH 2 )4CI 


Br 


H 


C 2 H 5 


0 


1SO-C3H7 


H 


H 


CH 2 CN 


Br 


H 


C 2 H 5 


0 


iso-CsH? 


H 


H 


CH 2 C02C 2 Hs 


Br 


H 


C 2 H 5 


0 


1S0-C3H7 


H 


H 


CH2OCH3 


Br 


H 


C2H5 


0 


iso-CsH? 


H 


H 


CeHs 


Br 


H 


C 2 Hs 


0 


iso-CaH? 


H 


H 




Br 


H 


C 2 H S 


0 


CH2OCH3 


H 


H 


CHa 


Br 


H 


C2H5 


0 


CH 2 SCH 3 


H 


H 


CHa 


Br 


H 


C2H5 


1 


H 


H 


H 


CHa 


Br 


H 


C 2 Hs 


J 


H 


H 


H 


C 2 H S 


Br 


H 


C 2 H 5 




H 


H 


H 


n*CaHr 


Br 


H 


C 2 Hs 


; 


H 


H 


H 


n-C4H 9 


Br 


H 


CzH 5 




H 


H 


H 


1SO-C4H9 


Br 


H 


C 2 H* 


; 


H 


H 


H 


tert-C4H 9 


Br 


H 


C 2 H$ 




H 


n 


LI 

n 


^un 2 JaUl 


Br 


H 


CzHs 


1 


H 


H 


H 


CH2CN 


Df 


u 
n 


C 2 Hs 




H 


H 


H 


CH2OCH3 


Br 


H 


C 2 Hs 




n 


u 
n 


M 


CHsCOzCzHs 


Br 


H 


C 2 Hs 




n 


n 


H 


— <3 


or 


n 


C 2 Hs 


1 


H 


H 


H 


CH, 


Br 


H 


C 2 H$ 


1 


H 


H 


H 


CeHs 


Br 


H 


C2H5 




H 


H 


H 


-<r>-ct 


Br 


H 


C2H5 




CHa 


H 


H 


CH3 


Br 


H 


C 2 H 5 




CHa 


H 


H 


C 2 H 5 


Br 


H 


C2H5 




CHa 


H 


H 


n-CaH7 


Br 


H 


C2H5 




CHa 


H 


H 


lSO-CaH7 


Br 


H 


C 2 Hs 




CHa 


H 


H 


n-C4H» 


Br 


H 


C 2 Hs 




CHa 


H 


H 


1SO-C4H9 


Br 


H 


C 2 Hs 




CHa 


H 


H 


sec-C4H> 
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Table 2 (continued) 



1 

R 


o 

R 


R 


c 

n R 


R 


7 

R 


- ft 
R 


Br 


H 


C 2 H 5 


1 CH 3 


H 


H 


tert-C«H» 


Br 


H 


C 2 Hs 


1 CH S 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


C2H5 


1 CH 3 


H 


H 


(CH 2 )4CI 


Br 


H 


C2H5 


1 CH 3 


H 


H 


CH 2 CN 


Br 


H 


C 2 Hs 


1 CH 3 


H 


H 


CH 2 C02C 2 H 5 


Br 


H 


C 2 Hs 


1 CH 3 


H 


H 


CHzOCHa 


Br 


H 


C2H5 


1 CHs 


H 


H 


CeHs 


Br 


H 


C2H5 


1 CHj 


H 


H 


\ — / 


Br 


H 


C2H5 


1 C 2 Hb 


H 


H 


CH 3 


Br 


H 


C2H5 


1 C 2 Hs 


H 


H 


C 2 Hs 


Br 


H 


C2H5 


1 C 2 Hs 


H 


H 


n-C 3 H 7 


Br 


H 


C 2 Hs 


1 C 2 Hs 


H 


H 


iso-C 3 H7 


Br 


H 


C 2 Hs 


1 C 2 Hs 


H 


H 


n-C^Ha 


Br 


H 


CaHs 


1 C 2 Hs 


H 


H 


iso-GtH» 


Br 


H 


C2H5 


1 C 2 Hs 


H 


H 


sec-C^Hg 


Br 


H 


C2Hs 


1 C2H5 


H 


H 


tert-C^Hs 


Br 


H 


C 2 Hs 


1 C 2 Hs 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


C 2 H 5 


1 C 2 Hs 


H 


H 


(CH 2 )4Cl 


Br 


H 


C 2 Hs 


1 C 2 Hs 


H 


H 


CH2CN 


Br 


H 


C 2 Hs 


1 C2H5 


H 


H 


CH 2 C02C 2 H 5 


Br 


H 


C 2 H* 


1 C 2 Hs 


H 


H 


CH^CHj 


Br 


H 


C2HS 


1 C 2 Hs 


H 


H 


CeHs 


Br 


H 


C 2 Hs 


1 C 2 H 5 


H 


H 




Br 


H 


C 2 Hs 


1 n-C 3 H 7 


H 


H 


CH 3 


Br 


H 


C 2 Hs 


1 n-CaH? 


H 


H 


C 2 Hs 


Br 


H 


C 2 Hs 


1 n-dHr 


H 


H 


n-C 3 H 7 


Br 


H 


C 2 Hs 


1 n-C 3 H 7 


H 


H 


iso-C 3 H7 


Br 


H 


C 2 H 5 


1 n-CsH? 


H 


H 


n-C*H 9 


Br 


H 


C 2 Hs 


1 n-C 3 H 7 


H 


H 


iso-C4H» 


Br 


H 


C2H5 


1 n-CiH? 


H 


H 


sec-C*H» 


Br 


H 


C 2 H 5 


1 n-C 3 H 7 


H 


H 


tert-C4H» 


Br 


H 


C 2 Hs 


1 n-C 3 H 7 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


C2H5 


1 n-C 3 H 7 


H 


H 


(CH 2 )4CI 


Br 


H 


C2H5 


1 n-CsH? 


H 


H 


CHzCN 


Br 


H 


C 2 Hs 


1 n-C 3 H 7 


H 


H 


CH 2 C02C 2 Hs 


Br 


H 


C 2 Hs 


1 n-C3H 7 


H 


H 


CH20CH 3 


Br 


H 


C 2 Hs 


1 n-C 3 H 7 


H 


H 


CeHs 


Br 


H 


C 2 Hs 


1 n-C 3 H 7 


H 


H 




Br 


H 


C 2 Hs 


1 iso-C 3 H 7 


H 


H 


CH* 


Br 


H 


C 2 Hs 


1 iso-C 3 H 7 


H 


H 


C 2 H 5 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


Br 


H 


C 2 Hs 




iso-CaH? 


H 


H 


1 rw3n; 


Br 


H 


C 2 Hs 


1 


tSO-CsH* 


H 




low vvjf 17 


Br 


H 


C2Hs 


1 


iso-CsH> 


H 


H 


1 1 v4n9 


Br 


H 


C 2 Hs 


1 


tso-CsH? 


H 


H 


ISO-C4HB 


Br 


H 


C2H5 


1 


1SO-C3H7 


H 


H 


sec-C*H 9 


O r 
Dl 


LI 

ri 


02M5 


] 


ISOC3H7 


H 


H 


tert-C*H» 


Br 


H 


C2H5 




f JV WJl If 




H 


/r*u,\ pi 
\on 2 pL,i 


Br 


H 


CaHs 


1 


iso-CliH» 


H 






Br 


H 


C 2 Hs 




IOW V*/3J 1 / 


H 

n 


u 

n 


L/ll2VylN 


Br 


H 


C 2 Hs 




JOW vji 17 


H 


H 


V>fri2VjfLV2v>2rlS 


Br 


H 


C 2 Hs 


1 


low v3f 


H 


U 
n 


L/n2wL/n3 


Br 


H 


C2H5 




OU win; 


u 
n 


n 




Rr 


LI 

n 


L, 2 ns 




ISO-U3M7 


H 


H 




Br 


H 


C2H5 


2 


H 


u 

n 


u 
n 


pu. 


Br 


H 


C2H5 


2 


H 


u 
(1 


n 




Br 


H 


CaHs 


2 


H 


H 


H 


n-C 3 H7 


Br 


H 


C2H5 


2 


H 


H 


H 


n-C4H» 


Br 


H 


C 2 Hs 


2 


H 


H 


H 


\so-CM 9 


Rr 


LJ 

n 


U2ri5 




M 


H 


H 


tert-C4H 8 


Br 


H 


C2H5 


2 


H 


H 


H 


(CH2) 3 CI 


Br 


H 


C2H5 


2 


H 


H 


H 


CHzCN 


Br 


H 


C2H5 


2 


H 


H 


H 


CH20CHa 


Br 


H 


C2H5 


2 


H 


H 


H 


CHjCOzCzHs 


Br 


H 


C 2 Hs 


2 


H 


H 


H 


— <3 


Br 


H 


C 2 Hs 


2 


H 


H 


H 




Br 


H 


C 2 Hs 


2 


H 


H 
1 1 


Ul 

n 




Br 


u 

n 




0 

c. 


LJ 

n 


1 1 
rl 


H 




Br 


H 


C 2 Hs 


2 


CHj 


Ul 

n 


Li 

n 


pu. 


Br 


H 


C2HS 


2 


CHj 


n 


M 
n 




Br 


H 




0 
& 


vnj 


n 


u 
n 


« r* Ll_ 


Br 


H 


CzHs 


2 


CH3 


H 


H 


ISO-C3H7 


Br 


H 


C 2 Hs 


2 


CHa 


H 


H 


n-C4H 9 


Br 


H 


C 2 Hs 


2 


CHs 


H 


H 


ISO-C4H9 


Br 


H 


C 2 Hs 


2 


CH 3 


H 


H 


sec-C4H» 


Br 


H 


C 2 Hs 


2 


CH3 


H 


H 


tert-C4H 9 


Br 


H 


C 2 Hs 


2 


CH» 


H 


H 


(CH 2 )3Ci 


Br 


H 


C2H5 


2 


CHs 


H 


H 


(CH2)4d 


Br 


H 


C 2 Hs 


2 


CH3 


H 


H 


CHjCN 
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Table 2 (continued) 



H 


p 2 

H 


R 


n 


H 


H 


R 


R 


br 


H 


C 2 H$ 


2 


CHj 


H 


H 


CH 2 C02C2H 5 


Df 


H 


CaHs 


2 


ChU 


H 


H 


CHzOCHj 


n, 

or 


H 


C2H5 


2 


CHa 


H 


H 


CsHs 


Br 


H 


C 2 Hs 


2 


CHj 


H 


H 




Pr 


li 
n 




2 


C2H5 


H 


H 


CHj 


Dl 


n 




2 


C2HS 


H 


H 


C2H5 


br 


H 


C2H5 


2 


C2HS 


H 


H 


IVC3H7 


Rr 
DT 


u 
n 


r^ 1 LI 


2 


C2H5 


H 


H 


iso-C3H7 


Df 


i_i 
n 


C 2 Hs 


2 


C2Hs 


H 


H 


n-C*H 9 


Rr 


u 
n 


L/2M5 


0 


U2H5 


H 


H 


iso-C«H» 


Br 


H 


C2H5 


2 


C2H5 


H 


H 


sec-C«H 9 


Br 


H 


C2H 5 


2 


C 2 H$ 


H 


H 


tert-C*H 9 


Br 


H 


C2HS 


2 


C2H5 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


C2HS 


2 


C 2 Hs 


H 


H 


{CH a )4C1 


Br 


H 


C2H5 


2 


C2H5 


H 


H 


CH 2 CN 


Br 


H 


C2H5 


2 


C 2 H$ 


H 


H 


CH 2 C0 2 C 2 Hs 


Br 


H 


C2H5 


2 


C 2 Hs 


H 


H 


CHzOCHa 


Br 


H 


C2HS 


2 


CiHs 


H 


H 


C*H 5 


Br 


H 


C2H3 


2 


CzHs 


H 


H 




Of 


M 

M 


CjHs 


2 


n-CaH? 


H 


H 


CHi 


Rr 

or 


M 

n 


O LI 

Cans 


2 




H 


H 


CiHs 


Dr 

br 


i_i 
n 


C2H5 


2 


n-CsH7 


H 


H 


n-CsH? 


Rr 

br 


t_i 
n 


CsHs 


2 


n-CaH/ 


H 


H 


1SO-C3H7 


Rr 

br 


ij 
n 


Cans 


2 


n-CaH7 


H 


H 


n-C*H 9 


Rr 

Dl 


u 
n 




2 


n-CaH7 


H 


H 


1SO-C4H9 


Br 


H 


C 2 H 5 


2 


n-CjH7 


H 


H 


sec-C^Ha 


Br 


H 


C2H5 


2 


n-C 3 H 7 


H 


H 


tert-C,H» 


Rr 

or 


n 


1T» LI 
C2H5 


2 


n-Cahb 


H 


H 


(CH 2 ) 3 Cl 


Rr 

or 


n 


/"» LI 


2 


n-C»H7 


H 


H 


(CH 2 )4CI 


n, 

br 


M 

n 


C 2 Hs 


2 


n-CiH7 


H 


H 


CHaCN 


Rr 

br 


t_i 
n 


O LI 


2 




H 


H 


CH2CO2C2HS 


Br 


H 


C 2 Hs 


2 


n-C3H 7 


H 


H 


CHzOCHs 


br 


Li 
n 


C2Hs 


2 


n-CjH7 


H 


H 


CeHs 


Br 


H 


C2HS 


2 


n-C 3 H 7 


H 


H 


-O-C! 


Br 


H 


C 2 H S 


2 


iso-CsH7 


H 


H 


CH 3 


Br 


H 


C 2 H S 


2 


1SO-C3H7 


H 


H 


C?Hs 


Br 


H 


C 2 Hs 


2 


1SO-C3H7 


H 


H 


n-C*H? 


Br 


H 


C 2 Hs 


2 


iso-CaH? 


H 


H 


iso-CiH? 


Br 


H 


C 2 Hs 


2 


iso-CaHr 


H 


H 


n-C*H« 


Br 


H 


C2H5 


2 


ISO-C3H7 


H 


H 


iso-C4Ho 
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Table 2 (continued) 



-1 
R 


R 


«3 
R 


n 


«5 
R 


R b 


7 
R / 


R 


Br 


H 


C 2 Hs 


2 


ISO-C3H7 


H 


H 


sec-C4H 9 


Br 


H 


C 2 H 5 


2 


ISO-C3H7 


H 


H 


tert-C*H 9 


Br 


H 


C 2 Hs 


2 


ISO-C3H? 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


CiHs 


2 


ISO-C3H7 


H 


H 


(CH 2 )«Ct 


Br 


H 


CjH$ 


2 


iso-C 3 Hr 


H 


H 


CHzCN 


Br 


H 


C2H5 


2 


iso-CH? 


H 


H 


CHzCOzCrHs 


Br 


H 


C 2 H 5 


2 


1S0-C3H7 


H 


H 


CH?OCH s 


Br 


H 


C 2 Hs 


2 


iso-CsH? 


H 


H 


C*Hs 


Br 


H 


C*Hs 


2 


iso-CaH? 


H 


H 


-<fTV-CI 


Br 


H 


n-CaHr 


0 


H 


H 


H 


CH, 


Br 


H 


n-CaHr 


0 


H 


H 


H 


C 2 H 5 


Br 


H 


n-C 3 H 7 


0 


H 


H 


H 


n-CaHr 


Br 


H 


n-CjH? 


0 


H 


H 


H 


n-C4H 9 


Br 


H 


n-CaHr 


0 


H 


H 


H 


iso-C*H» 


Br 


H 


n-C 3 H 7 


0 


H 


H 


H 


tert-C*H 9 


Br 


H 


n-CsH? 


0 


H 


H 


H 


{CH 2 )aCI 


Br 


H 


n-C 3 H 7 


0 


H 


H 


H 


CHjCN 


Br 


f-l 




U 


u 


H 


H 


CH20CH3 


Br 


H 


n-CaHz 


0 


H 


H 


H 




Br 


H 


n-CsH? 


0 


H 


u 
n 


n 


— 0 


Rr 


n 




0 


H 


H 


H 


CH, 

-V 


Br 


H 




0 


H 


H 


H 


CsHs 


Br 


H 


n-CaHj 


0 


H 


H 


H 


vz/ 


Br 


H 


n-CsH? 


1 


H 


H 


H 


CH, 


Br 


H 


n-CsH? 


1 


H 


H 


H 


C 2 H 5 


Br 


H 


n^CsH? 


1 


H 


H 


H 


n-CsH? 


Br 


H 


n-CsHz 


1 


H 


H 


H 


n-C*H 9 


Br 


H 




1 


H 


H 


H 


ISO-C4H9 


Br 


H 


n-C 3 H 7 


1 


H 


H 


H 


tert-C*H 9 


Br 


H 


n-CaHr 


1 


H 


H 


H 




Br 


H 


n-CaH 7 


1 


H 


H 


H 


CHzCN 


Br 


H 




1 


H 


H 


H 


CHzOCH, 


Br 


H 


n-CaH? 


1 


H 


H 


H 


CH2C0 2 C 2 H 5 


Br 


H 


n-C 3 H? 


1 


H 


H 


H 


-<3 


Br 


H 


n-C 3 H 7 


1 


H 


H 


H 


CH3 

-V 


Br 


H 




1 


H 


H 


H 


CeHs 
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Table 2 (continued) 



R 1 


R 2 


R 3 


11 


R 5 

n 


R 6 


R 7 


Ft 8 
rt 


Of 


u 


n-03r"l7 


A 

1 


II 

H 


H 


H 




Br 




n-C3H7 


2 


n 


u 
n 


n 




Br 


H 


n-C3H7 


2 




n 


n 




Br 


H 


n-CiH* 


2 


H 


H 


H 


n-C 3 H 7 


Br 


H 


n-C a H7 


2 


H 


H 


H 


n-C4H» 


Br 


H 


n-Cshb 


2 


H 


H 


H 


iso-C*H» 


of 


H 


n-CjH7 


2 


H 


H 


H 


tert^Hs 


Br 


H 


n-C 3 H7 


2 


H 


H 


H 


(CHaJaCl 


Br 


H 


n*C 3 H7 


2 


H 


H 


H 


CH2CN 


Br 


H 


n-Cshb 


2 


H 


H 


H 


CH 2 OCH3 


Br 


H 


n-C*H 7 


2 


H 


H 


H 


CH 2 C02C 2 Hs 


Br 


H 


n-C 3 H 7 


2 


H 


H 


H 


<1 


Br 


H 


n-C 3 H 7 


2 


H 


H 


H 




Br 


u 

n 






t_i 
n 


H 


U 

H 


CeHs 


or 


U 

n 


n-C3n7 


2 


H 


H 


H 


-O-ci 


Br 




PHP* 


rv 


n 


u 
n 


H 


CH3 


Br 


H 


CHF2 


n 


u 
n 


n 


u 
n 


O2HS 


Br 


H 


CHF2 


0 


H 


H 


H 


n-C 3 H 7 


Br 


H 


CHF2 


0 


H 


H 


H 


n-C4H» 


Br 


H 


CHF 2 


0 


H 


H 


H 


iso-C^Hs 


or 


u 

n 


CHFa 


0 


H 


H 


H 


tert^H* 


Br 


H 


CHF 2 


0 


H 


H 


H 


(CH 2 )3CI 


Br 


H 


CHF2 


0 


H 


H 


H 


CH2CN 


Br 


H 


CHFi 


0 


H 


H 


H 


CH2OCH3 


Br 


H 


CHF2 


0 


H 


H 


H 


CH2C02C 2 Hs 


Br 


H 


CHF2 


0 


H 


H 


H 


— <! 


Br 


H 


CHF 2 


0 


H 


H 


H 




Br 


H 


CHF2 


A 
\J 


u 
n 


u 

n 


M 


CeHs 


Br 


H 


CHF 2 


0 


H 


H 


H 


-<I>-ci 


Br 


H 


CHF 2 




H 


H 


H 


CH3 


Br 


H 


CHF 2 




H 


H 


H 


C 2 Hs 


Br 


H 


CHF 2 




H 


H 


H 


n-C 3 H 7 


Br 


H 


CHF 2 




H 


H 


H 


n-C«H9 


Br 


H 


CHF 2 




H 


H 


H 


1SO-C4H9 


Br 


H 


CHF 2 




H 


H 


H 


tert-C4H 9 
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Table 2 (continued) 





R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 ~ 


5 


Br 


H 


CHF 2 


1 


H 


H 


H 


<CH 2 ) 3 Cl 




Br 


H 


CHFa 


1 


H 


H 


H 


CH 2 CN 




Br 


H 


CHF 2 


1 


H 


H 


H 






Br 


H 


CHF 2 


1 


H 


H 


H 


CHrCOzCiHs 


10 


Br 


H 


CHF 2 


1 


H 


H 


H 


— <l 




Br 


H 


CHF 2 


1 


H 


H 


H 




15 


Rr 


u 
n 


PHP* 


1 


u 
n 


M 


ri 


Wis 




Br 


H 


CHF 2 


1 


H 


H 


H 






Rr 


u 
n 


vnr2 


c. 


n 


n 


ti 
n 


una 


20 


Or 

or 


ri 


L>nr 2 


2 


n 


H 


H 


C 2 Hs 


Br 


H 


CHF 2 


2 


H 


H 


H 


n-CsH? 




Br 


H 


CHF 2 


2 


H 


H 


H 


n-C^H* 




Br 


H 


CHF 2 


2 


H 


H 


H 






Br 


H 


CHF 2 


2 


H 


H 


H 


tert-C4H B 


25 


Br 


H 


CHF 2 


2 


H 


H 


H 


(CH 2 ) 3 CI 




Br 


H 


CHF 2 


2 


H 


u 

n 


n 


on 2 v^i > * 




Br 


H 


CHF 2 


2 


M 

n 


LJ 

n 


LJ 

n 






Br 


H 


CHF 2 


2 


U 
1 1 


u 
n 


n 




30 


Br 


H 


CHF 2 


2 


H 


H 


H 


<J 




Br 


H 


CHF 2 


2 


H 


H 


H 


"V 




Br 


H 


CHF 2 


2 


H 


H 


H 


CeHs 


35 


Br 


H 


CHF 2 


2 


H 


H 


H 






Rr 


n 




0 


H 


H 


H 


CeHs 




Br 


H 


CF* 


n 
y 


n 


11 
n 


ri 






Br 


n 




U 


n 


11 
n 


t_i 
H 


CHj 


40 


Br 


j-| 


Uri2\^n2P 


rt 

V 


LI 

ri 


LJ 


H 


C 2 Hs 




Br 


H 


vi i<%sr izi 


V 


u 
n 


n 


LJ 

n 






Br 


H 


CHzCHjF 


0 


H 


H 


H 


iS0-C 3 H7 




Br 


H 


CH2CH2F 


0 


H 


H 


H 


n-C4H» 




Br 


H 


CH2CH 2 F 


0 


H 


H 


H 


ISO-C4H8 


45 


Br 


H 


CH 2 CH 2 F 


0 


H 


H 


H 


tert-C^Ha 




Br 


H 


CH2CH2F 


0 


H 


H 


H 


(CH 2 ) 3 Ct 




Br 


H 


CH2CH 2 F 


0 


H 


H 


H 


CH 2 CN 




Br 


H 


CH 2 CH 2 F 


0 


H 


H 


H 


CH2OCH3 


50 


Br 


H 


CH 2 CH 2 F 


0 


H 


H 


H 


CH 2 C0 2 C 2 Hs 




Br 


H 


CHsCHzF 


0 


H 


H 


H 





55 
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Table 2 (continued) 





R 1 


R 2 


R 3 

n 


It 


R 5 


R 6 
n 


R 7 


ft 8 


5 


Br 


H 


CHjCHjF 


0 


H 


H 


H 


OL 




□r 


Li 
n 




0 


H 


H 


H 


CeHs 


10 


Rr 


n 




u 


LI 

n 


H 


H 






Br 


H 


CH2CH2F 


1 


H 


H 


H 


CH 3 




Br 


H 


CHzCHzF 


1 


H 


H 


H 


C2H5 




Br 


H 


CHzCHsF 


1 


H 


H 


H 


n-C 3 H 7 




Br 


H 


CHaCHaF 


1 


H 


u 
n 


n 




15 


Br 


H 


CHaCH^F 


1 


H 


H 


H 






Br 


H 


CH2CH2F 


1 


H 


H 


H 






Br 


H 


CH 2 CH2F 


1 


H 


H 


H 


tert-C«H 9 




Rr 


u 
n 




1 


H 


H 


H 


(CH 2 ) 3 CI 


20 


Br 


H 


CH 2 CH 2 F 


1 


H 


H 


H 


CH2CN 




Br 


H 


CH2CH 2 F 


1 


H 


H 


H 


CH20CH 3 




dt 


H 


CH2CH2F 


1 


H 


H 


H 


CH2CO2C2H5 




Br 


H 


CH2CH2F 


1 


H 


H 


H 


-<] 


25 


Br 


H 


CH2CH2F 


1 


H 


H 


H 


cm 




Br 


H 


CH2CH2F 


1 


H 


H 


H 


CeH 5 


30 


Br 


H 


CH2CH2F 


1 


H 


H 


H 






Br 


H 


CH2CH2F 


2 


H 


H 


H 


CH 3 




Br 


H 


CH2CH2F 


2 


H 


H 


H 


C 2 H S 




Br 


H 


CHzCHzF 


2 


H 


H 


H 


n-C 3 H 7 


35 


Br 


H 


v*ri2wn2r 


c. 


n 


1 1 
n 


H 


1SO-C3H7 




Br 


H 


CH 2 CH 2 F 


2 


H 


H 


H 


n-C<H» 




Br 


H 


CH2CH 2 F 


2 


H 


H 


H 


tso-C-H» 




Br 


H 


CH2CH2F 


2 


H 


H 


H 


tert-C«H» 




Rr 


u 
n 


Un2L/n2r 


2 


it 

H 


H 


H 


(CHaJaCI 


40 


Br 


H 


CH2CH2F 


2 


H 


H 


H 


CH2CN 




Br 


H 


CH a CH2F 


2 


H 


H 


H 


CH2OCH3 




Rr 

or 


rl 


CHzChbF 


2 


H 


H 


H 


CHrCOzCzHs 


45 


Br 


H 


CFfeCKfeF 


2 


H 


H 


H 


-< 


Br 


H 


CHjCHsF 


2 


H 


H 


H 


-V 




Br 


H 


CHrCHaF 


2 


H 


H 


H 


CeHs 


50 


Br 


H 


CH2CH2F 


2 


H 


H 


H 






Br 


H 


CH2CHF2 


0 


H 


H 


H 


CHj 
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Table 2 (continued) 





R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


5 


Br 


H 


CHjCHFj 


0 


H 


H 


H 


C 2 Hs 




Br 


H 


CHaCHFa 


0 


H 


H 


H 


n-CaH? 




Rr 


n 




U 


u 
n 


M 

n 


M 


isO-CaHr 




Br 


H 


CH*CHF 2 


0 


H 


H 


H 




10 


Br 


H 


CH2CHF2 


0 


H 


H 


H 


iso-C«H9 




Br 


H 


CH*CHF 2 


0 


H 


H 


H 


tert-C4Hs 




Br 


H 


CHzCHFi 


0 


H 


H 


H 


(CH 2 ) 3 CI 




Br 


H 


CH 2 CHF 2 


0 


H 


H 


H 


CH 2 CN 




Br 


H 


CHzCHFa 


0 


H 


H 


H 


CHjOCHs 


15 


Br 


H 


CHzCHF* 


0 


H 


H 


H 


CHzCOaC^Hs 




Br 


H 


CH 2 CHF 2 


0 


H 


H 


H 


— <] 


20 


Br 


H 


CH 2 CHF 2 


0 


H 


H 


H 






Br 


H 


CH 2 CHF 2 


0 


H 


H 


H 


CeHs 




Br 


H 


CH2CHF5 




H 




Li 

n 




25 


Br 


H 


CHiCHFi 


1 


H 


H 


H 


CH3 




Br 


H 


CHaCHF* 


1 


H 


H 


H 


C2H5 




Br 


H 


CH*CHF 2 


1 


H 


H 


H 


n-C 3 H7 




Br 


y\ 




4 

1 


ri 


rl 


H 


1SO-C3H7 




Br 


H 


CHaCHFi 


1 


H 


H 


H 


n-C4H» 


30 


Br 


H 


CH 2 CHF 2 


1 


H 


H 


H 


iso-C4Hfl 




Br 


H 


CHjCHFj 


1 


H 


H 


H 


tert-C*H9 




Br 


H 


CH 2 CHF 2 


1 


H 


H 


H 


(CH 2 ) 3 C! 




Br 


H 


CH 2 CHF 2 


1 


H 


H 


H 


CH 2 CN 


35 


Br 


H 


CH 2 CHF 2 


1 


H 


H 


H 


CH^CH, 




Br 


H 


CHzCHF 2 


1 


H 


H 


H 


CHzCCfeC^s 




Br 


H 


CHzCHF? 


1 


H 


H 


H 


-< 


40 


Br 


H 


ChfeCHF* 


1 


H 


H 


H 


O-L 

( 




Br 


H 


CH 2 CHF 2 


1 


H 


H 


H 


CeHs 




Br 


H 


CHsCHFj 


1 


H 


H 


H 




45 


Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 


CHj 




Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 


C 2 H 5 




Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 


n-C 3 H 7 




Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 


iso-C 3 H7 


50 


Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 






Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 


'1SO-C4H& 




Br 


H 


CH?CHF 2 


2 


H 


H 


H 


tert-C*H 8 
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Table 2 (continued) 



R 1 


R 


3 


n 


R D 


R b 


7 

R 


R 


Br 


H 


CHzCHFa 


2 


H 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


CH2CHF2 


2 


H 


H 


H 


CH 2 CN 


Br 


u 
n 




0 


LI 

n 


ri 


ri 




Br 


H 


CH2CHF2 


2 


H 


H 


H 


Ct-feCO^Hs 


Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 


— <1 


Br 


H 


CHrCHFz 


2 


H 


H 


H 


CH, 


Br 


H 


CH2CHF2 


2 


H 


H 


H 


CeHs 


Br 


H 


CH 2 CHF 2 


2 


H 


H 


H 




Br 


H 


CH2CF$ 


0 


H 


H 


H 


CHa 


Br 


H 


CH2CF3 


0 


H 


H 


H 


C 2 Hs 


br 


H 


CHbCFj 


0 


H 


H 


H 


n-CsH? 


Br 


H 


CHsCFj 


0 


H 


H 


H 


iso-C 3 Hr 


Br 


H 


CHzCF* 


0 


H 


H 


H 


n-C4H 9 


Br 


H 


CH2CF3 


0 


H 


H 


H 


iso-CmH* 


Br 


H 


CHjCFj 


0 


H 


H 


H 


lert-C-f^ 


Br 


H 


CH 2 CF3 


0 


H 


H 


H 


(CH 2 ) 3 CI 


Br 


H 


CH2CF1 


0 


H 


H 


H 


CH2CN 


Br 


H 


CH2CF3 


0 


H 


H 


H 


CHsOCHs 


Br 


H 


CH2CF3 


0 


H 


H 


H 


CHzCOjCaHs 


Br 


H 


CH2CF3 


0 


H 


H 


H 




Br 


H 


CH 2 CFs 


0 


H 


H 


H 




Or 

or 


u 
n 


CH2CF3 


0 


H 


H 


H 


C&H5 


Br 


H 


CHzCFa 


0 


H 


H 


H 




or 


1 1 
rl 


CH2CF3 


1 


H 


H 


H 


CH3 


Br 


H 


CHjCFs 


1 


H 


H 


H 


C2H5 


Dp 

or 


H 


CHjCFs 


I 


H 


H 


H 




Br 


H 


CH 2 CF 3 




H 


H 


H 


iso-CaH? 

•vV Vp^*/« f f 


Br 


H 


CH2CF3 




H 


H 


H 




Br 


H 


CH2CF3 




H 


H 


H 


.SO-C4H9 


Br 


H 


CHzCFs 




H 


H 


H 


tert-C*H» 


Br 


H 


CHaCFs 




H 


H 


H 


(CH2) 3 C! 


Br 


H 


CHzCFs 




H 


H 


H 


CH2CN 


Br 


H 






H 


H 


H 


CH20CH 3 


Br 


H 


CH2CF3 




H 


H 


H 


CH 2 C02C2H 5 


Br 


H 


CH2CF3 




H 


H 


H 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


Br 


H 


CH*CFi 


1 


H 


H 


H 


ru 

J? 

V 


Br 


H 


CHjCF, 


1 


H 


H 


H 


CeHs 


Br 


H 


CHsCF* 


1 


H 


H 


H 




Br 


H 


CH 2 CFi 


2 


H 


H 


H 


CH 3 


Br 


H 


ChkCF* 


2 


H 


H 


H 


C 2 Hs 


Br 


H 


CH2CF3 


2 


H 


H 


H 


n-CaHr 


Br 


H 


CH^CFj 


2 


H 


n 


n 




Br 


H 


CH2CF3 


2 


H 


H 


H 


n-C«H 9 


Br 


H 


CHaCFj 


2 


H 


H 


H 




Br 


H 


CH 2 CF, 


2 


H 


H 


H 


tert-C<H 9 


Of 


LJ 

ri 


CH2CF3 


2 


H 


H 


H 


(CH 2 )aCI 


Br 


H 


CH 2 CF3 


2 


H 


H 


H 


CH 2 CN 


Br 


H 


CH 2 CFj 


2 


H 


H 


H 


CH2OCH3 


or 


Li 
H 


CHaCFj 


2 


H 


H 


H 


CH2C0 2 C 2 H 5 


or 


H 


CH 2 CFs 


2 


H 


H 


H 


-« 


Br 


H 


CH 2 CF 3 


2 


H 


H 


H 


J? 3 


Br 


H 


CHzCFs 


2 


H 


H 


H 


CeHs 


Br 


H 


ChfaCFa 


2 


H 


H 


H 


-<^CI 


I 


H 


C 2 Hs 


0 


H 


H 


H 


CtH s 


I 


H 


CH, 


0 


H 


H 


H 


CH, 


I 


H 


CHi 


0 


H 


H 


H 


C 2 H 5 


1 


H 


CH, 


0 


H 


H 


H 


n-CsH? 


j 


H 


CHi 


0 


H 


H 


H 


1S0-C3H7 


1 


H 


CH3 


0 


H 


H 


H 


n-CjH* 


1 


H 


CH3 


2 


H 


H 


H 


C 2 Hs 


I 


H 


CH3 


1 


H 


H 


H 


C 2 Hs 


CI 


H 


CH3 


0 


H 


H 


H 


COCH3 


CI 


H 


CH3 


1 


H 


H 


H 


COCH, 


CJ 


H 


CH, 


2 


H 


H 


H 


COCH3 


CI 


H 


C 2 H 5 


0 


H 


H 


H 


COCH, 


CI 


H 


CH3 


0 


H 


H 


H 


COzCH, 


CI 


H 


CHs 


1 


H 


H 


H 


C0 2 CHs 


CI 


H 


CH, 


2 


H 


H 


H 


C0 2 CH, 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


C0 2 CH, 


CI 


H 


C 2 H 5 


1 


H 


H 


H 


C0 2 CH, 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


C02CH, 



55 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


H 


CHj 


0 


H 


H 


H 


C0 2 C 2 H 5 


CJ 


H 


CHj 


1 


H 


H 


H 


C0 2 C 2 Hs 


CI 


H 


CHs 


p 


H 
1 1 


u 
n 


t_t 
n 


ow 2 L* 2 ri5 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


C0 2 C 2 H 5 


Ci 


H 


C 2 Hs 


1 


H 


H 


H 


C0 2 C 2 H 5 


CI 


H 


C 2 H 5 


2 


H 


H 


H 


COzCzHs 


Br 


H 


C 2 Hs 


0 


H 


H 


H 




Br 


H 


CjHs 


0 


H 


u 
n 


n 


-<->~CI 


Bf 


H 


C*H$ 


0 


H 


H 


H 


CsHs 


Br 


H 


C2H5 


0 


H 


H 


H 




Br 


H 


C 2 Hs 


0 


H 


H 


H 


ChfeOCHj 


Br 


H 


CzHs 


0 


H 


H 


H 


— <3 


Br 


H 


C 2 Hs 


1 


H 


H 


H 


iso-CiH? 


Br 


H 


CzHs 


1 


H 


H 


H 


sec-C4H9 


Br 


H 


CaHs 


2 


H 


H 


H 


Iso-CsHt 


Br 


H 


C2HS 


2 


H 


H 


H 


sec-C*H» 


Br 


H 


CH3 


1 


H 


H 


H 


sec-C<H9 


Br 


H 


CH3 


2 


H 


H 


H 


sec-C^Ha 

wvw iv 


CI 


H 


C 2 Hs 


0 


CzHs 


H 


u 

n 


— <J 


CI 


H 


CiH 5 


0 


C 2 H 5 


H 


H 


COCH3 


CI 


H 


C 2 H 5 


0 


C 2 Hs 


H 


H 


C0 2 C 2 Hs 


CI 


H 


C 2 H 5 


0 


C 2 H$ . 


H 


H 


C0 2 CH3 


Ci 


H 


C2H5 


0 


CH 2 OC 2 H 5 


H 


H 


C 2 Hs 


CI 


H 


C 2 Hs 


0 


CHjfOCsHs 


H 


H 


CH20CH 3 


CI 


H 


C2H5 


0 


CHaOCaHs 


H 


H 


n-CsHr 


CI 


H 


C 2 Hs 


0 


CH20C 2 Hs 


H 


H 


n-C*H 9 


CI 


H 


C 2 H 5 


0 


CHaO&Hs 


H 


H 


tert-C4H» 


CI 


H 


C 2 H 5 


0 


CHzOCHs 


H 


H 


C2H5 


Ci 


H 


C 2 Hs 


0 


CH20CH3 


H 


H 


CH2OCH3 


CI 


H 


C 2 H 5 


0 


CH2OCH3 


H 


H 


n-CsHr 


CI 


H 


C2H S 


0 


CH20CH3 


H 


H 


n-C4H» 


CJ 


H 


C2H5 


0 


CHzOCHa 


H 


H 


tert-C<Hg 


CI 


H 


C 2 Hs 


0 


CH 2 SCH 3 


H 


H 


C 2 H 5 


CI 


H 


C 2 Hs 


0 


CH 2 SCH 3 


H 


H 


CH20CH3 


CI 


H 


C 2 Hs 


0 


CH 2 SCHj 


H 


H 


n-CaHr 


CI 


H 


C*Hs 


0 


CH 2 SCH* 


H 


H 


n-C4H 9 


CI 


H 


C 2 Hs 


0 


CH 2 SCH» 


H 


H 


tert-C«H. 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


H 


CjHs 


0 


CH, 


H 


H 




CI 


H 


CrHs 


0 


CH 3 


H 


H 


COCH3 


CI 


H 


C 2 Hs 


0 


CHj 


H 


H 


CO2C2H5 


CI 


H 


CjHs 


0 


CH3 


H 


H 


C0 2 CH 3 


CI 


H 


C*Hs 


0 


COC2H5 


H 


H 


CH2OCH3 


CI 


H 


C2H5 


0 


COC 2 H 5 


H 


H 


n-C 3 H7 


CI 


H 


C 2 Hs 


0 


COC 2 H 5 


H 


H 


n-C«H» 


CI 


H 


C 2 H 5 


0 


COC 2 Hs 


H 


H 


tert^hU 


CI 


H 


C 2 H$ 


0 


COCsHr-n 


H 


H 


C2H5 


CI 


H 


C2H5 


0 


COCjH 7 -n 


H 


H 


CH20CH 3 


CI 


H 


C 2 Hs 


0 


COC 3 H;-n 


H 


H 


n-C 3 H7 


CI 


H 


C2H5 


0 


COCahb-n 


H 


H 


n-C«H 9 


a 


H 


C 2 Hs 


0 


COCaHT-n 


H 


H 


tert-C4H 9 


CI 


H 


C2H5 


0 


COCHj 


H 


H 


C 2 Hs 


CI 


H 


C 2 Hs 


0 


COCHs 


H 


H 


CHzOCHa 


a 


H 


C2H5 


0 


COCH3 


H 


H 


CHs 


Ci 


H 


C2H5 


0 


COCH3 


H 


H 


n-C3H 7 


CI 


H 


C2H5 


0 


COCHj 


H 






c« 


H 


C2H5 


0 


COCH* 


H 


H 


tert-C4H» 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


(CH 2 ) 5 Br 


CI 


H 


C 2 H S 


0 


H 


H 


H 


CH2CH 2 C0 2 H 




it 
n 


U 2 ns 


0 


H 


H 


H 


CH 2 CH 2 SCH3 


CI 


H 


C 2 Hs 


0 


H 


H 


H 


COrCzHs 


CI 


H 


C2H5 


0 


H 


H 


H 


C02CHs 


CI 


H 


C2H5 


0 


H 


H 


H 


COCH3 


CI 


H 


CsHs 


0 


iso-C 3 H7 


H 


H 


-< 


CI 


H 


C 2 Hs 


0 


1SO-C3H7 


H 


H 


COCH3 


Ci 


H 


C 2 Hs 


0 


ISO-C3H7 


H 


H 


C02CHs 


CI 


H 


C 2 Hs 


0 


n-C3H7 


H 


H 




CI 


H 


C2H5 


0 


n-CsH? 


H 


H 


COCH3 


CI 


H 


C2H5 


0 


n-C 3 H 7 


H 


H 


CO2CH3 


CI 


H 


C 2 Hs 


1 


C 2 Hs 


H 


H 


-<] 


CI 


H 


C 2 H 5 




C2H5 


H 


H 


COCH3 


Ci 


H 


C 2 H$ 




C 2 H 5 


H 


H 


C02C 2 H5 


CI 


H 


C 2 Hs 




C 2 H S 


H 


H 


CO2CH3 


CI 


H 


C 2 Hs 




CH2OC2H5 


H 


H 


C 2 Hs 


CI 


H 


C 2 Hs 




CH20C 2 H S 


H 


H 


CHzOCH3 


CI 


H 


C 2 H$ 




CH20C2H 5 


H 


H 


CHs 


a 


H 


C 2 Hs 




CH2OC2HS 


H 


H 


n-CsH? 
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Table 2 (continued) 



^1 
R 


o 

R 


R J 


n R a 


c 

R 


7 


R 


CI 


H 


C 2 Hs 


1 CHaOCaHs 


H 


H 


n-C-H* 


CI 


H 


C 2 Hs 


1 CHaOCaHs 


H 


H 


tert-C*^ 


CI 


H 


CsHs 


1 CH2OCH3 


H 


H 


CaHs 


CI 


H 


C2H5 


1 CHaOCHj 


H 


H 


CH2OCH3 


CI 


H 


CaHs 


1 CHaOCHa 


H 


H 


CHa 


CI 


H 


C 2 Hs 


1 CHaOCHa 


H 


H 


n-C 3 H7 


CI 


H 


C 2 Hs 


1 CHaOCHa 


H 


H 


n-C4H 9 


CI 


H 


C2H5 


1 CH2OCH3 


H 


H 


ten-C<H 9 


CI 


H 


C 2 Hs 


1 CH2SCH3 


H 


H 


CaHs 


CI 


H 


CaHs 


1 CHaSCHj 


H 


H 


CHaOCHa 


CI 


H 


CaHs 


1 CHaSCHa 


H 


H 


CHa 


CI 


H 


CaHs 


1 CHaSCHa 


H 


H 


n-CaH 7 


CI 


H 


C 2 H S 


1 CHaSCH 3 


H 


H 


n-C4H 9 


CI 


H 


CaHs 


1 CHaSCHj 


H 


H 


tert-C4H» 


CI 


H 


C 2 Hs 


1 CH, 


H 


H 




CI 


H 


CaHs 


1 CHa 


H 


H 


COCH3 


CI 


H 


C 2 H S 


1 CHa 


H 


H 


COaCaHs 


CI 


H 


C 2 Hs 


1 CH3 


H 


H 


COaCH 3 


CI 


H 


C 2 H 5 


1 COCaHs 


H 


H 


CaHs 


CI 


H 


C 2 H 5 


1 COCaHs 


H 


H 


CH2OCH3 


CI 


H 


C 2 Hs 


1 COCaHs 


H 


H 


CHa 


CI 


H 


CaHs 


1 COCaHs 


H 


H 


n-C 3 Hr 


CI 


H 


C 2 Hs 


1 COCaHs 


H 


H 


n-C4H» 


CI 


H 


C2H5 


1 COCaHs 


H 


H 


tert-C4H 9 


C! 


H 


CaHs 


1 COCjHt-O 


H 


H 


CaHs 


CI 


H 


C 2 Hs 


1 COC 3 H 7 -n 


H 


H 


CHaOCHa 


C! 


H 


C 2 Hs 


1 COC 3 H 7 -n 


H 


H 


CH3 


CI 


H 


CaHs 


1 COC 3 H7-n 


H 


H 


n-CaH 7 


CI 


H 


CaHs 


1 COC 3 H 7 -n 


H 


H 


n-C4H 9 


CI 


H 


C2H5 


1 COC 3 H 7 -n 


H 


H 


tert-C4H» 


CI 


H 


CaHs 


1 COCHa 


H 


H 


CaHs 


CI 


H 


CaHs 


1 COCH3 


H 


H 


CHaOCH 3 


CI 


H 


CaHs 


1 COCH3 


H 


H 


CHa 


CI 


H 


CaHs 


1 COCH3 


H 


H 


5-CaH7 


CI 


H 


CaHs 


1 COCH3 


H 


H 


n-C4H» 


CI 


H 


CaHs 


1 COCH3 


H 


H 


tert-C4H 9 


CI 


H 


CaHs 


1 H 


H 


H 


(CHa)sBr 


CI 


H 


CaHs 


1 H 


H 


H 


CHaCHaCOaH 


CI 


H 


CaHs 


1 H 


H 


H 


CHaCHaSCHa 


CI 


H 


CaHs 


1 H 


H 


H 


COaCaHs 


CI 


H 


CaHs 


1 H 


H 


H 




CI 


H 


CaHs 


1 H 


H 


H 


COCH3 
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Table 2 (continued) 



R 


R 


Q 3 
R 


n 


R 


_6 
R 


R 


r^8 " 

R 


CI 


H 


C 2 Hs 




H 


H 


H 




PI 


n 


^-2(1 5 






n 


LI 

H 


0 


CI 


H 


C 2 Hs 


1 


H 


H 


H 


sec-C«H* 


CI 


H 


C2H5 


1 


iso-CaH? 


H 


H 




CI 


H 


C 2 H 5 


1 


tso*C3H7 


H 


H 


COCH3 


CI 


H 


C 2 Hs 


1 


isoC*H? 


H 


H 


C0 2 CH 3 


CI 


H 


C 2 Hs 


1 


n-C3H7 


h 


H 




CI 


H 


C 2 Hs 


1 


n-CsHj 


h 


H 


COCH3 


CI 


H 


C 2 H S 


1 


n-CsH? 


H 


H 


CO^Hj 


CI 


H 


C 2 Hs 


2 


C 2 Hs 


H 


H 




CI 


H 


CiHs 


2 


CsHs 


H 


H 


COCH3 


CI 


H 


C 2 H 5 


2 


C 2 Hs 


H 


H 


C0 2 C 2 Hs 


CI 


H 


C 2 Hs 


2 


CaHs 


H 


H 


COiCHa 


CI 


H 


C 2 Hs 


2 


CHzOCzHs 


H 


H 


C 2 Hs 


CI 


H 


C 2 Hs 


2 


CH20C 2 Hs 


H 


H 


CH^CHj 


CI 


H 


CsHs 


2 


CH^C^s 


H 


H 


CH3 


CI 


H 


C 2 Hs 


2 


CH20C 2 Hs 


H 


H 


n-CaH? 


CI 


H 


C 2 Hs 


2 


CH20C 2 Hs 


H 


H 


n^C4H» 


CI 


H 


C2H5 


2 


CH^CjHs 


H 


H 


tert-CHp 


CI 


H 


C 2 Hs 


2 


CHaOCHs 


H 


H 


C 2 H$ 


CI 


H 


CsHs 


2 


CHzOCHa 


H 


H 


CHzOCHa 


CI 


H 


C 2 H$ 


2 


CHzOCHj 


H 


H 


CH3 


Ul 


H 


/** LI 

C 2 Hs 


2 


CHzOCHi 


H 


H 


n-CaHi 


CI 


H 


C 2 Hs 


2 


CH20CH3 


H 


H 


n-C*H9 


CI 


H 


C 2 Hs 


2 


CHaOCHs 


H 


H 


tert-C«H 9 


CI 


H 


C 2 Hs 


2 


CH 2 SCH 3 


H 


H 


C 2 H 5 


CI 


H 


C 2 Hs 


2 


CH 2 SCHj 


H 


H 


CH2OCH3 


CI 


H 


C 2 Hs 


2 


CH 2 SCH 3 


H 


H 


CHa 


CI 


H 


CsHs 


2 


CH 2 SCH 3 


H 


H 


n-CjH 7 


CI 


H 


C 2 Hs 


2 


CHaSCH* 


H 


H 


n-C4H« 


CI 


H 


C 2 Hs 


2 


CH 2 SCHj 


H 


H 


terM^H. 


CI 


H 


C 2 Hs 


2 


CHj 


H 


H 




CI 


H 


CjHs 


2 


CHj 


H 


H 


COCH3 


CI 


H 


C 2 Hs 


2 


ch» 


H 


H 


CO^Hs 


CI 


H 


C 2 Hs 


2 


CHi 


H 


H 


C02CH3 


CI 


H 


C 2 Hs 


2 


COC 2 Hs 


H 


H 


C 2 Hs 


CI 


H 


C 2 Hs 


2 


COC 2 Hs 


H 


H 


CHzOCH, 


CI 


H 


C 2 Hs 


2 


COC 2 Hs 


H 


H 


CH 3 


CI 


H 


C 2 Hs 


2 


COC 2 Hs 


H 


H 


n-C 3 H T 
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Table 2 (continued) 



R 


FT 


^3 
R 


n 


R^ 


R b 


7 
R x 


a 

R 


CI 


H 


C2H5 


2 


COC2H5 


H 


H 


n-C4Hs 


CI 


H 


CzHs 


2 


COC 2 H s 


H 


H 


tert-C«H 8 


CI 


H 


C2H5 


2 


COC>H7-n 


H 


H 


C 2 H S 


CI 


H 


C 2 Hs 


2 


COC 3 H7-n 


H 


H 


CH2OCH3 


CI 


H 


C 2 Hs 


2 


COC 3 H 7 -n 


H 


H 


CH3 


CI 


H 


C 2 Hs 


2 


COC 3 H 7 -n 


H 


H 


n-C 3 H 7 


CI 


H 


C2H5 


2 


COC,H 7 -n 


H 


H 


n-C*H» 


CI 


H 


C 2 Hs 


2 


COC 3 H 7 -n 


H 


H 


tert-aHe 


CI 


H 


CaHs 


2 


COCHj 


H 


H 


C2H5 


CI 


H 


C 2 Hs 


2 


COCH3 


H 


H 


CH2OCH3 


CI 


H 


CiHs 


2 


COCH3 


H 


H 


CH 3 


CI 


H 


C*Hs 


2 


COCHa 


H 


H 


n-CiH7 


CI 


H 


C 2 Hs 


2 


COCHs 


H 


H 


n-C4Hg 


CI 


H 


C 2 Hs 


2 


COCH, 


H 


H 


tert-C^* 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


(CH 2 )sBr 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


CH2CH2CO2H 


\A 




C 2 Hs 


2 


H 


H 


H 


CH 2 CH 2 SCH 3 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


C02C 2 Hs 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


C0 2 CHj 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


COCH3 


CI 


H 


C 2 Hs 


2 


H 


H 


H 


-O 


CI 


H 


C2H5 


2 


H 


H 


H 




CI 


H 


C 2 H 5 


2 


H 


H 


H 


sec-C4H9 


CI 


H 


C 2 H S 


2 


iso-CsHz 


H 


H 




CI 


H 


C 2 Hs 


2 


iso-CsH? 


H 


H 


COCHa 


CI 


H 


C 2 H S 


2 


1SO-C3H7 


H 


H 


C0 2 CH, 


CI 


H 


C 2 Hs 


2 


n-C,H 7 


H 


H 




CI 


H 


C 2 H 5 


2 


n-C 3 H 7 


H 


H 


COCH3 


CI 


H 


C 2 Hs 


2 


n-CsH? 


H 


H 


C02CH3 


CI 


H 


CHzCF, 


0 


C2H5 


H 


H 


C 2 H S 


CI 


H 


CH 2 CF, 


0 


C 2 Hs 


H 


H 


CH20CH 3 


CI 


H 


CH 2 CF, 


0 


C 2 Hs 


H 


H 


CH 3 


CI 


H 


CH 2 CFi 


0 


C 2 H 5 


H 


H 


n-C 3 H 7 


CI 


H 


CH 2 CF, 


0 


CH, 


H 


H 


C 2 Hs 


CI 


H 


CH 2 CF, 


0 


CH3 


H 


H 


CHzOCH, 


CI 


H 


CH 2 CF, 


0 


CH, 


H 


H 


CH, 


CI 


H 


CH*CF, 


0 


CH, 


H 


H 


tvC 3 H 7 


CI 


H 


CHrCF, 


1 


C 2 Hs 


H 


H 


C 2 H 5 


CI 


H 


CH2CF3 


1 


C 2 Hs 


H 


H 


CHzOCH, 
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Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 ~ 


CI 


H 


CH2CF3 




C2H5 


H 


H 


PMi 

VII] 


CI 


H 


CHjCFj 


1 


C2H5 


H 


H 


n-P*H» 

1 1 v-/3i 17 


CI 


H 


ChfeCFj 




CHa 


H 


H 


vil IS 


CI 


H 


CH2CF3 


1 


CHa 


H 


H 




CI 


H 


CH2CF3 




CHa 


H 


H 


CHa 


CI 


H 


CH2CF3 


1 


CHa 


H 


H 


n-C 3 H7 


CI 


H 


CHzCFj 


2 


C 2 Hs 


H 


H 


C 2 Hs 


CI 


H 


CH2CF3 


2 


C2H5 


H 


H 


CH2OCH3 


pi 


U 

n 


r*u re 
UrteOra 


d 


C2H5 


H 


H 


CHa 




H 


Urt2Ur3 


2 


/-N It 

C2HS 


H 


H 


n-CsH/ 




1 1 
n 


CHaCr3 


2 


/■>. 11 
CH3 


H 


H 


C2H5 


OI 


H 


CM2CF3 


2 


CHa 


H 


H 


CH2OCH3 


r>i 
\j\ 


u 
n 


CH2CF3 


2 


CHa 


H 


H 


CH 3 




it 
n 


on r*c 

UrteOra 


2 


CH3 


H 


H 


n-CsH? 


CI 


H 


CH3 


0 


C2H5 


H 


H 


-< 


CI 


H 


CH3 


0 


CzHs 


j-l 


H 

n 


POPH* 


CI 


H 


CH3 


0 


C2H5 


H 


H 

ri 


POr>Pof-fe 
VV202n5 


CI 


H 


CH3 


0 




u 

n 


U 

n 


PO*PH« 
v-»W2\^na 


CI 


H 


CHs 


0 


vn2vv2ns 


n 


M 
n 


P-W* 

W2R5 


CI 


H 


CH3 


0 




n 


u 
n 


PUI^PlPU- 


CI 


H 


CHa 


0 




u 

n 


u 
n 


n-P-M* 


CI 


H 


CH3 


0 


CHsOCsHs 


H 


H 


n-PaH« 
1 rv*n9 


CI 


H 


CHs 


0 


CH2OC2HS 


H 






CI 


H 


CHj 


0 


CHaOCHl 


f-{ 


H 
1 1 




CI 


H 


CHs 


0 


CH20CH 3 


H 


H 




CI 


H 


CH3 


0 


CH2OCH3 


H 


H 


n-CaHr 


CI 


H 


CH3 


0 


CHzOCHa 


H 


H 


n-C*H» 


PI 


n 


PH. 


rt 

u 




H 


H 


tert-C<H» 


PI 


u 
n 


PM, 


rt 

u 


UM20Un3 


H 


H 


C2H5 


PI 


u 
n 




rt 

0 


CH2SCH3 


H 


H 


CHzOCHa 


Of 


M 


CHa 


0 


CH2SCH3 


H 


H 


n-CsH? 


Ul 


n 


CHa 


0 


CHsSCHs 


H 


H 


n-C4Ha 


PI 
Ol 


it 
n 


CH3 


0 


CH2SCH3 


H 


H 


tert-C4H» 


CI 


H 


CHs 


0 


CHs 


H 


H 




CI 


H 


CHa 


0 


CHj 


H 


H 


COCHa 


CI 


H 


CH3 


0 


CHa 


H 


H 


CO^Hs 


CI 


H 


CH3 


0 


CH 3 


H 


H 


CO2CH3 


CI 


H 


CH, 


0 


COC 2 H s 


H 


H 


C 2 H 5 


CI 


H 


CHa 


0 


COC2H5 


H 


H 


CH20CHa 


CI 


H 


CHa 


0 


COCzHs 


H 


H 


n-CMr 


CI 


H 


CHa 


0 


COCiHs 


H 


H 


n-C4H« 
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Table 2 (continued) 



5 



10 



30 



1 

R 


p 

R 


R 


n 


c 

R 


R 6 


R 7 


R 8 


CI 


H 


CHj 


0 


COC2H5 


H 


H 


tert-C«H 9 


CI 


H 


CH 3 


0 


COC 3 H 7 -n 


H 


H 


C 2 H 5 


CI 


H 


CHa 


0 


C0CaH?-n 


H 


H 


CH2OCH3 


CI 


H 


CHa 


0 


COCaH 7 -n 


H 


H 


CHa 


CI 


H 


CHa 


0 


COCaHz-n 


H 


H 


n-C 3 Hj 


Ct 


H 


CHa 


0 


COCaH7-n 


H 


H 


n-C*H» 


CI 


H 


CHa 


0 


COCaH7-n 


H 


H 


tert-C4H 9 


CI 


H 


CH, 


0 


COC6H5 


H 


H 


CHa 


CI 


H 


CHa 


0 


COCHa 


H 


H 


C2H5 


CI 


H 


CHa 


0 


COCHs 


H 


H 


CHaOCHj 


Ci 


H 


CHa 


0 


COCHa 


H 


H 


n-CaH 7 


a 


H 


CHa 


0 


COCHa 


H 


H 


n-C<H 9 


CI 


H 


ru. 






11 
n 


H 


tert-C4H» 


CI 


H 


CHa 


0 


H 


H 


H 


(CHj)sBf 


CI 


H 


CHa 


0 


H 


H 


H 


CHjCHaCOzH 


CI 


H 


CHa 


0 


H 


H 


H 


CHaCH^SCHa 


r»i 

L/l 


u 
n 


CHa 


0 


H 


H 


H 


CHaCOeCHa 


CI 


H 


CHa 


0 


H 


H 


H 


CCW^I-U 


CI 


H 


CHa 


0 


H 


H 


H 


vv?vnj 


CI 


H 


CHa 


0 


H 


H 


H 


COCHj 


/-»» 

CI 


H 


CHa 


0 


iso-CaH7 


H 


H 


~< 


CI 


H 


CHa 


0 


1SO-C3H7 


H 


H 


COCHa 


CI 


H 


CHa 


0 


iso-CjH 7 


H 


H 


CO»CH* 

vvZWi 13 


CI 


H 


CHs 


o 


n-CaHz 


H 


H 
n 


-O 


CI 


H 


. CHa 


0 


n-CaHr 


H 


H 


COCHa 


Ci 


H 


CHa 


0 


n-CaH? 


H 


H 


C0 2 CHa 


CI 


H 


CHa 


1 


C2H5 


H 


H 




CI 


H 


CHa 


1 


CaHs 


H 


H 


COCHs 


CI 


H 


CHa 


1 


C 2 Hs 


H 


H 


CO2C2H5 


CI 


H 


CHa 


1 


C 2 Hs 


H 


H 


C0 2 CHa 


CI 


H 


CHa 


1 


CHaOCiHs 


H 


H 


C 2 Hs 


a 


H 


CHa 


1 


CH2OC2HS 


H 


H 


CH20CHa 


CI 


H 


CHa 


1 


CH20C 2 H 5 


H 


H 


CHa 


CI 


H 


CHa 


1 


CH2OC2HS 


H 


H 


n-C 3 H 7 


ci 


H 


CHa 


1 


CHaOCzHs 


H 


H 


rvC*H 9 


CI 


H 


CHa 


1 


CH20C2H5 


H 


H 


tert-C4H 8 


CI 


H 


CHa 


1 


CH2OCH, 


H 


H 


C 2 Hs 


CI 


H 


CHa 


1 


CH20CHa 


H 


H 


CH 2 OCH 3 


CI 


H 


CH 3 


1 


CHaOCHa 


H 


H 


CHi 


CI 


H 


CHa 


1 


CH2QCHa 


H 


H 


n-CaH 7 
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Table 2 (continued) 





R 1 


R 2 


R 3 


n R 5 


R 6 


R 7 


R 8 ~ 


5 


CI 


H 


CH 3 


1 CHzOCH 3 


H 


H 


n-C*H s 




CI 


u 
n 


vnl 


1 Un2V-/UM3 


Li 


M 


i Ar i /"> LI 

lert-c^H* 




CI 


H 


CH 3 


1 CHaSCH, 


H 


H 






CI 


H 


CH 3 


1 CH 2 SCH, 


H 


H 


CHsOCHa 


10 


CI 


H 


CH, 


1 CH2SCH3 


H 


H 


CH, 




CI 


H 


CHj 


1 CH 2 SCH, 


H 


H 


n-CsH7 




CI 


H 


CH* 


1 CHaSCH, 


H 


H 






CI 


H 


CH 3 


1 CH2SCH3 


H 


H 




15 


CI 


H 


CH, 


1 CH, 


H 

n 


u 
» 1 


-< 




CI 


H 


CHj 


1 CH 3 


H 


H 


COCH, 




CI 


H 


CH, 


1 CH, 


H 


H 


CO2C2H5 




CI 


H 


CH 3 


1 CH, 


H 


H 


CO a CH 3 


20 


CI 


H 


CH 3 


1 COC2H5 


H 


H 


C2H5 




CI 


H 


CH, 


1 COC2HS 


H 


H 


CHjOCH, 




CI 


H 


CH 3 


1 COC2H5 


H 


H 


CH 3 




CI 


H 


CH 3 


1 COC2HS 


H 


H 


n-C 3 H7 


25 


CI 


H 


CH 3 


1 COC2HS 


H 


H 


n-C4H* 


CI 


H 


CH 3 


1 COC 2 Hs 


H 


H 


tert-C4H9 




CI 


H 


CH 3 


1 COC,H7-n 


H 


H 


C 2 Hs 




CI 


H 


CH 3 


1 COC 3 H 7 -n 


H 


H 


CHzOCH 3 




CI 


H 


CH 3 


1 COC 3 H 7 -n 


H 


H 


CH, 


30 


CI 


H 


CH, 


1 COCHz-n 


H 


H 


n-C,H7 




CI 


H 


CH 3 


1 COC,H7-n 


H 


H 


n-C»Ht 




CI 


H 


CH 3 


1 COC,H7-n 


H 


H 


tert-C«H 9 




CI 


H 


CH 3 


1 COCH 3 


H 


H 


C 2 H 5 




CI 


H 


CH 3 


1 COCH 3 


H 


H 


CH2OCH5 


35 


CI 


H 


CH, 


1 COCH 3 


H 


H 


CH, 




CI 


H 


CH, 


1 COCH, 


H 


H 


n-C,H7 




CI 


H 


CH, 


1 COCH, 


H 


H 


n-C<H 9 




CI 


H 


CH 3 


1 COCH3 


H 


H 


tert-C4H 9 


40 


CI 


H 


CH 3 


1 H 


H 


H 


(CH 2 ) 5 Br 




CI 


H 


CH, 


1 H 


H 


H 


CH 2 CH2C0 2 H 




CI 


H 


CH 3 


1 H 


H 


H 


CH 2 CH2SCH 3 




CI 


H 


CH, 


1 H 


H 


H 


CH2C02CH 3 


45 


CI 


H 


CH, 


1 H 


H 


H 


CO2C2H5 


CI 


H 


CH, 


1 H 


H 


H 


C02CH 3 




CI 


H 


CH, 


1 H 


H 


H 


COCH, 




CI 


H 


CH 3 


1 H 


H 


H 




50 


CI 


H 


CH, 


1 H 


H 


H 


-O 




CI 


H 


CH, 


1 H 


H 


H 


sec-C*Hs 
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Table 2 (continued) 



10 



15 



25 



35 



40 



45 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


r*i 
Ul 


u 




4 

1 


ISO-U3H7 


H 


H 


-< 


CI 


H 


CH S 


1 


iSO-CaHT 


H 


H 


COCH3 


CI 


H 


CHj 


1 


iso-CsH? 


H 


H 


CO2CHJ 


C! 


H 


CHj 


1 


n-CjHr 


H 


H 


\l 


CI 


H 


CH 3 


1 


n-C 3 H 7 


H 


H 


COCHj 


CI 


H 


CH 3 


1 


n-C 3 H7 


H 


H 


C02CHJ 


Ci 


H 


CH 3 


2 


C2H5 


H 


H 


-<1 


CI 


H 


CH 3 


2 


C*Hs 


H 


H 


COCHj 


CI 


H 


CH 3 


2 


C2H5 


H 


H 


C02C2H5 


CI 


H 


CH 3 


2 


C 2 H 5 


H 


H 


C0 2 CH 3 


CI 


H 


CH 3 


2 


CH2OC2H5 


H 


H 


C2H5 


CI 


H 


CH 3 


2 


CH2OC2H5 


H 


H 


CHzOCHj 


CI 


H 


CH 3 


2 


CH2OC2HS 


H 


H 


CHj 


CI 


H 


CH 3 


2 


CH20C 2 H 5 


H 


H 


n-CaH? 


CI 


H 


CH 3 


2 


CHzOCaHs 


H 


H 


n-C4H» 


CI 


H 


CH 3 


2 


CH20C 2 H 5 


H 


H 


tert-C*H9 


CI 


H 


CHj 


2 


CH2OCHJ 


H 


H 


C2H5 


CI 


H 


CH 3 


2 


CH2OCH3 


H 


H 


CH2OCHJ 


CI 


H 


CH 3 


2 


CH2OCH3 


H 


H 


CH 3 


CI 


H 


CHj 


2 


CHaOCHj 


H 


H 


n-CjH? 


CI 


H 


CH 3 


2 


CH20CH a 


H 


H 


n-C4H» 


CI 


H 


CHj 


2 


CH2OCH3 


H 


H 


tert-C«H. 


CI 


H 


CHj 


2 


CH 2 SCHj 


H 


H 


C 2 H$ 


CI 


H 


CH 3 


2 


CH2SCH3 


H 


H 


CH2OCH3 


CI 


H 


CHj 


2 


CH2SCH3 


H 


H 


CHj 


CI 


H 


CH 3 


2 


CHsSCHa 


H 


H 


n-C 3 H7 


CI 


H 


CHj 


2 


CH 2 SCH 3 


H 


H 


n-C*H» 


CI 


H 


CH 3 


2 


CH2SCH3 


H 


H 


tert-C-Hj 


CI 


H 


CHj 


2 


CHj 


H 


H 


-<] 


CI 


H 


CH 3 


2 


CHj 


H 


H 


COCHj 


CI 


H 


CHj 


2 


CHj 


H 


H 


C02C 2 Hs 


CI 


H 


CH 3 


2 


CH 3 


H 


H 


CO2CH3 


CI 


H 


CHj 


2 


COC 2 Hs 


H 


H 


C 2 Hs 


CI 


H 


CHj 


2 


COC 2 Hs 


H 


H 


CH20CHj 


CI 


H 


CHj 


2 


COC 2 H 5 


H 


H 


CHj 


CI 


H 


CH, 


2 


COC 2 Hs 


H 


H 


n-CjH7 


CI 


H 


CHj 


2 


COC2HS 


H 


H 


n-C4Hs 


CI 


H 


CHj 


2 


COC 2 Hs 


H 


H 


tert-C4H 9 


CI 


H 


CHj 


2 


COC 3 H7-n 


H 


H 


C 2 Hs 



105 



EP0 742 202 A2 



Table 2 (continued) 



R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


R 8 


CI 


H 


CHa 


2 


COC 3 H 7 -n 


H 


H 


CHjOCHa 


CI 


H 


CHa 


2 


COC 3 H 7 -n 


H 


H 


CHa 


CI 


H 


CHa 


2 


COC 3 H 7 -n 


H 


H 


n-C 3 H7 


CI 


H 


CHa 


2 


COCaHr-n 


H 


H 


n-C«H» 


CI 


H 


CHa 


2 


COCaHr-n 


H 


H 


tert-C^ 


C! 


H 


CHa 


2 


COCHa 


H 


H 


C 2 Hs 


CI 


H 


CHa 


2 


COCHa 


H 


H 


CHzOCHa 


CI 


H 


CHa 


2 


COCHa 


H 


H 


CHa 


CI 


H 


CHa 


2 


COCHa 


H 


H 


n-CaH 7 


CI 


H 


CH* 


2 


COCHt 


H 


H 


n-C4H» 


CI 


H 


CHa 


2 


COCHa 


H 


H 


tert-C*H» 


CI 


H 


CHa 


2 
*- 




n 


u 
n 




CI 


H 


CH, 


2 


H 


H 


H 


CH 2 CH 2 C0 2 H 


CI 


H 


CH3 


2 


H 


H 


H 


CH2CH2SCH3 


CI 


H 


CHa 


2 


H 


H 


H 


CH2CO2CH3 


CI 


H 


CHa 


2 


H 


H 


n 




CI 


H 


CHa 


2 


H 


H 


H 


COzCHa 


CI 


H 


CHa 


2 


H 


H 


H 


COCHa 


CI 


H 


CHa 


2 


H 


H 


H 


-O 


CI 


H 


CHa 


2 


H 


H 


H 






H 


/"■Nil 

CHa 


2 


H 


H 


H 


sec-C4H» 


CI 


H 


CHa 


2 


iso-CaHr 


H 


H 




CI 


H 


CHa 


2 


iSO-CaHj 


H 


H 


COCHa 


CI 


H 


CHa 


2 


iso-CaH7 


H 


H 


CO2CH3 


CI 


H 


CHa 


2 


n-CaH7 


H 


H 




CI 


H 


CHa 


2 


n-CaH? 


H 


H 


COCHa 


CI 


H 


CHa 


2 


n-CaH 7 


H 


H 


COjCHa 
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Table 3 




\2 

R 





R 1 


R 2 


R 3 


n 


R 4 


R 5 


R 6 


R 7 


75 


Br 


H 


C 2 H 5 


0 


H 


H 


H 


H 




Br 


H 




0 


tert-C 4 H 9 


H 


H 


H 




Br 


H 


C 2 H 5 


2 


H 


H 


H 


H 


20 


Br 


H 




1 


H 


H 


H 


H 


Br 


H 


CB, 


0 


H 


n 


n 


LJ 

n 




Br 


H 


CH3 


0 


tert-C 4 H g 


H 


H 


H 




Br 


H 


CH 3 


2 


H 


H 


H 


H 




Br 


H 


CH 


£. 


un 3 


r\ 1 j 


H 


H 


25 


Br 


H 


pu 

on 3 


£. 


PU 

CH 3 


H 


H 


H 




Br 


H 






C 6 H 5 


H 


H 


H 




Br 


H 


CH 3 


2 


-O-ci 


H 


H 


H 


30 


D r 

or 


u 
n 


CH 3 


1 


H 


H 


H 


H 






i_i 
n 


C 2 H 5 


0 


H 


H 


H 


H 






1 1 
n 


C 2 H 5 


0 


tert-C 4 H 9 


H 


H 


H 






n 


O 1-4 




it 
n 


H 


H 


H 


35 


CI 


H 


C 2 H 5 


2 


CH 3 


CH3 


H 


H 




CI 


H 


C 2 H 5 


2 


CH 3 


H 


H 


H 




CI 


H 




2 


<Vfs 


H 


H 


H 




CI 


H 


C 2 H 5 


2 


^>Cl 


H 


H 


H 


40 


CI 


H 


C 2 H 5 


2 




H 


H 


H 




CI 


H 


C 2 H 5 


1 


H 


H 


H 


H 




CI 


H 


CH 3 


0 


H 


H 


H 


H 


45 


CI 


H 


CH 3 


0 


tert-C 4 H 9 


H 


H 


H 




CI 


H 


CH 3 


2 


H 


H 


H 


H 




CI 


H 


CH 3 


2 


CH 3 


H 


H 


H 




CI 


H 


CH 3 


2 


iso-C^ 


H 


H 


H 


50 


CI 


H 


CH 3 


2 


CH 2 CH=CH 2 


H 


H 


H 




CI 


H 


CH 3 


2 


CH 3 


CH 3 


H 


H 




CI 


H 


CH 3 


2 


n-C 4 H 9 


H 


H 


H 



55 
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Table 3 (continued) 



5 


R 


R 


n3 

R J 


n 


R 


R 5 


R 6 


R 7 




CI 


H 


CH 3 


2 


CH 2 C 6 H 5 


H 


H 


H 




CI 


H 


CH 3 


2 


CH 3 


C 6 H 5 


H 


H 


10 


l/I 


H 


CH 3 


2 


C 6 H 5 


H 


H 


H 




i_i 
n 


Ul 

CM 3 


2 


-<_>-CI 


H 


H 


H 




CI 


H 


CH 3 


2 


CI 

\ — ■/ 


H 


H 


H 


15 










CI 










CI 


H 


CH 3 


2 


-<b 


H 


H 


H 




CI 


H 




2 


-Q-Br 


H 


H 


H 


20 


CI 


H 


CH 3 


2 




H 


H 


H 




CI 


H 


CH 3 


2 




H 


H 


H 






LI 

n 




2 




H 


H 


H 


25 










CI 










CI 


H 


CH 


z 




H 


H 


H 




CI 


H 


CH, 

'3 


2 




LI 

n 


LI 

fi 


Li 
n 


30 


CI 


H 


CH 3 


2 




H 


H 


H 




CI 


H 


CH 3 


2 


-^>-F 


H 


H 


H 




CI 


H 


CH 3 


1 


H 


H 


H 


H 


35 


CI 


H 


CHF 2 


0 


H 


H 


H 


H 




CI 


H 


CHF 2 


1 


H 


H 


H 


H 




CI 


H 


CF 3 


0 


H 


H 


H 


H 




CI 


H 


CH 2 CF 3 


0 


H 


H 


H 


H 


40 


CI 


H 


CH 2 CH 2 F 


0 


H 


H 


H 


H 




CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


H 



45 



50 
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Table 4 






R 1 


R 2 


R 3 


n 


R 5 


R 6 


R 7 


7 


d10 

r\ 


pii 




Br 


H 


CH, 

' '3 


0 


H 


H 


H 


A 

\j 


H 

n 


_ 

°6 H 5 




Br 


H 


CH, 


0 


H 


H 


H 

n 




Ul 

n 


Li 

n 


20 


Br 


H 




0 


H 


H 


1 1 


q 
0 


n 


Li 




Br 


H 


ChL 




H 


1 1 


u 
n 


r\ 
\J 


lj 
n 


n 




CI 


H 


CKLCF 


0 


H 
1 1 


u 
n 


n 


C\ 
\J 


Li 

n 


Li 

n 




CI 


H 


CH CF 




n 


LJ 

n 


n 


0 


1 1 
n 


H 


25 


CI 


H 


CFLCH F 


0 


H 


H 
11 


H 
n 


KJ 


Li 

n 


Li 

n 




CI 


H 


CH CH F 




H 
n 


rl 




Q 
O 


1 1 
H 


H 




CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


O 


H 


H 




CI 


H 


CH 2 CHF 2 


0 


H 


H 


H 


s 


H 


H 


30 


CI 


H 


CH 3 


0 


H 


H 


H 


s 


CH 3 


CH 3 




CI 


H 


CH 3 


0 


H 


H 


H 


0 


H 


C 2 H 5 




CI 


H 


CH 3 


0 


H 


H 


H 


0 


H 




35 


CI 


H 


CH 3 


0 


H 


H 


H 


0 


H 






CI 


H 


CH 3 


0 


H 


H 


H 


0 


H 


C 6 H 5 




CI 


H 


CH 3 


0 


H 


H 


H 


s 


H 


C 6 H 5 




CI 


H 


CH 3 


0 


H 


H 


H 


0 


H 


CH 2 CH 2 CI 


40 


CI 


H 


CH 3 


0 


H 


H 


H 


0 


H 


CH 3 




CI 


H 


CH 3 


0 


H 


H 


H 


s 


H 


CH 3 




CI 


H 


CH 3 


0 


H 


H 


H 


0 


H 


H 




CI 


H 


CH 3 


0 


H 


H 


H 


s 


H 


H 


45 


CI 


H 


CH 3 


2 


H 


H 


H 


0 


H 


C 2 H 5 




CI 


H 


CH 3 


2 


H 


H 


H 


s 


H 


H 



OF 3 



50 
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Table 4 (continued) 
R 1 R 2 R 3 n R 5 R 6 R 7 Z R 10 R 11 

CI H CH 3 1 H H H S H H 

CI 



CI H CH 3 0 H H H O H 

CI H CH 3 0 H H H O H 

CI H CH 3 0 H H H S H -^7) 




In process (a), if, for example, 4-chIoro-4'-methylmercaptomethylbenzophenone and ethyl carbazate are used as 
the starting materials, the reaction is illustrated by the following equation: 

O 
,C 



C| X^ 0 C h 7 - S -cH, ^ H 2 N-Nh " 0 C ^ 



2 ° Wll 3 



O 

II 

NH-C-0-C>L 
I 2 5 

N 



acid catalyst s^^, C 



CH 2 -S»CH 3 



In process (b), if, for example, 4-chioro-4*-methylmercaptomethylbenzophenone hydrazone and 4-trifluoro-methox- 
yphenyl isocyanate are used as the starting materials, the reaction is illustrated by the following equation: 
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in process (c), if, for example, 4-chloro^'-methylmercaptomethylbenzophenone hydrazone and isobutyl chlorocar- 
bonate are used as the starting materials, the reaction is illustrated by the following equation: 



NH- 

I 2 



N O 
" It 
C — ^ + cr C. 0 .CH 2 CH(CH3)3 



,00 



CI v CHjS-CHg 



base 



O 
II 

NHC*0-CH 2 CH(CH3) 3 

N 

ll 



jQH& 



In process (d), if, for example, 4-chloro-4'-methylmercaptomethylbenzophenone ethoxycarbonylhydrazone and 
methyliodide are used as the starting materials, the reaction is illustrated by the following equation: 
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In process (e), if, for example, 4-chloro-4'-methylmercaptomethyIbenzophenone ethoxycarbonylhydrazone is oxi- 
dized by sodium periodate, the reaction is illustrated by the following equation: 




In process (f), if, for example, 4-chloro-4'-methyimercaptomethylbenzophenone ethoxycarbonylhydrazone is oxi- 
dized by m-chloroperbenzoic acid, the reaction is illustrated by the following equation: 
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In process (a), the compounds of the formula (II) mean compounds based on the above definitions of R 1 , R 2 , R 3 , 
25 R 6 , R 7 and n, preferably compounds based on the above preferred definitions. 

The starting compounds of the formula (N) are novel, and can be obtained by the following processes: 
(g) in the case where n is 0: 
compounds of the formula (XI) 




wherein R 1 , R 2 , R 6 , R 7 and hal have the same meaning mentioned above, are reacted with compounds of the 
40 formula (XII) or salts thereof 

R 3 -SH (XII) 

wherein R 3 has the same meaning mentioned above, 
45 in the presence of inert solvent, and if appropriate, in the presence of an acid binder, 
or 

(h) in the case where n is 0: 

compounds of the formula (XIII) or salts thereof 



55 




(XIII) 
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wherein R\ R 2 , R 6 and R 7 have the same meaning mentioned above, are reacted with compounds of the for- 
mula (XIV) 

R 15 -R 3 * (XIV) 

5 

wherein R 3 has the same meanings mentioned above, and R 15 is chlorine, bromine or iodine; 
in the presence of an inert solvent, and if appropriate, in the presence of an acid binder, 
or 

(j) in the case where n is 0 and R 1 is fluorine or chlorine: 
w compounds of the formula (XV) 



15 




(XV) 



wherein R 2 , R 3 and R 7 have the same meaning mentioned above, are reacted with compounds of the formula 

(XVI) 



30 




(XVI) 



wherein R 6 has the same meaning mentioned above and R 16 is fluorine or chlorine, and 

R 17 is lithium, magnesium bromide or magnesium iodide, in the presence of an inert solvent, and if appropriate, 
35 in the presence of an acid binder, 
or 

(k) in the case where n is 0: 
compounds of the formula (XVII 




(XVII) 



wherein R 2 R 3 , R 7 and R 16 have the same meanings as mentioned above, are reacted with compounds of the 
50 formula (XVIII) 



55 




(XVIII) 
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wherein R 1 and R 6 have the same meanings as mentioned above* in the presence of an inert solvent, 

or 

(m) in the case where n is 0, R 2 is hydrogen and R 3 is perfluoroalkyl, then R 3 is replaced by R 18 : 
compounds of the formula (XIX) 

5 



10 




(XIX) 



wherein R 1 , R 6 and R 7 have same meaning as mentioned above, are reacted with compounds of the formula 

rs (XX) 

R 18 -l XXO 

wherein R 18 is perfluoroalkyl, 
20 in the presence of an inert solvent, an if appropriate, in the presence of an acid binder, 
or 

(n) in the case where n is 0 and R 2 is Cl 4 alkyl. then R 2 is replaced by R 19 : compounds of the formula (XXI) 



s ° 7 

R II R 7 




(XXI) 



wherein R 1 , R 3 , R 6 and R 7 have same meaning as mentioned above, are reacted with compounds of the formula 

hal -R 19 (XXII) 

35 

wherein hal has the same meaning as mentioned above and R 19 is C^4 a'M» 
in the presence of an inert solvent, and if appropriate in the presence of an acid binder, 
or 

(p) in the case where n is 1 : 
40 compounds of the formula (XXIII) 



45 




(XXIII) 



wherein R 1 f R 2 , R 3 , R 6 and R 7 have the same meaning mentioned above, are oxidized, if appropriate, in the 
presence of an inert solvent, 
or 

(q) in the case where n is 2: 
55 compounds of the formula (XXIV) 
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(XXIV) 



R 2 



wherein R 1 , R 2 , R 3 , R 6 , R 7 and q have the same meaning mentioned above, are oxidized, if appropriate, 
presence of an inert solvent. 
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Examples of the compounds of the formula (II) are shown in Table 5: 




R 1 


R 6 


R 7 


A 


Br 


H 


H 


CH(CH3)SCrij 


Br 


H 


H 


CH(CH3)S0 2 CH 3 


Br 


H 


H 


CH(CH;>)SOCH 3 


Br 


H 


H 


CH 2 SC 2 H 5 


Br 


H 


H 


CH 2 SC 3 H 7 -n 


Br 


H 


H 


CH 2 SCF 3 


Br 


H 


H 


CH 2 SCH 2 CF 3 


Br 


H 


H 


CH 2 SCH2CH=CH 2 


Br 


H 


H 


CH 2 SCH 2 CH 2 F 


8r 


H 


H 


CH 2 SCH 2 CHF 2 


Br 


H 


H 


CH 2 SCH 2 F 


Br 


H 


H 


CH 2 SCH 3 


Br 


H 


H 


CH 2 SCHF 2 


Br 


H 


H 


CH 2 S0 2 C 2 H 5 


Br 


H 


H 


CH 2 S0 2 C 3 H r n 


Br 


H 


H 


CH 2 S0 2 CH 2 CF 3 


Br 


H 


H 


CH 2 S0 2 CH 2 CH=CH 2 


Br 


H 


H 


CH 2 S0 2 CH 2 CH 2 F 


Br 


H 


H 


CH 2 S0 2 CH 2 CHF 2 


Br 


H 


H 


CH 2 S0 2 CH 3 


Br 


H 


H 


CH 2 SOC 2 H 5 


Br 


H 


H 


CH 2 SOC3H r n 


Br 


H 


H 


CH 2 SOCH 2 CF 3 


Br 


H 


H 


CH 2 SOCH 2 CH=CH 2 


Br 


H 


H 


CH 2 SOCH 2 CH 2 F 


Br 


H 


H 


CH 2 SOCH 2 CHF 2 


Br 


H 


H 


CH 2 SOCH 2 F 


Br 


H 


H 


CH 2 SOCH 3 


Br 


H 


H 


CH 2 SOCHF 2 


CI 


H 


H 


CH(C 2 Hs)SCH3 


CI 


H 


H 


CH(C 2 H5)S0 2 CH 3 


CI 


H 


H 


CH^hySOCH, 


CI 


H 


H 


CH(CH3>SCH 3 


CI 


H 


H 


CH(CH3)SO a CH 3 


CI 


H 


H 


CHfCH^SOCKj 


CI 


H 


H 


CH(n-C 3 H 7 )SCH 3 



R 1 


R 6 


R 7 


A 


CI 


H 


H 


CH 2 S(CH 2 ) 3 F 


CI 


H 


H 


CH 2 SC 2 H 5 


CI 


H 


H 


CH 2 SC 3 H 7 -iso 


CI 


H 


H 


CH 2 SC 3 H 7 -n 


CI 


H 


H 


CH 2 SC 4 H 9 -n 


CI 


H 


H 


CH 2 SC 4 H 9 -sec 


CI 


H 


H 


CH 2 SCF 2 CF 2 CF 3 


CI 


H 


H 


CH 2 SCF 2 CF 3 


CI 


H 


H 


CH 2 SCF 2 CHF 2 


CI 


H 


H 


CH2SCF 3 


CI 


H 


H 


CH 2 SCH 2 C^CH 


CI 


H 


H 


CH 2 SCH 2 CF 2 CF 2 H 


CI 


H 


H 


CH 2 SCH 2 CF 2 CF 3 


CI 


H 


H 


CH 2 SCH 2 CF, 


CI 


H 


H 


CH 2 SCH=CH, 


CI 


H 


H 


CH 2 SCH-CH=CH- 


CI 


H 


H 


CH 2 S CH^C^CH-CI 


CI 


H 


H 


ChLSCHLCHLCI 

2 2 2 


CI 


H 


H 


CH 2 SCH,CH 7 F 


CI 


H- 


H 


CH 2 SCH 2 CHF 2 


CI 


H 


H 


CH 2 SCH 2 CN 


CI 


H 


H 


CH 2 SCH 2 F 


CI 


H 


H 


CH^CHjCI 


Ct 


H 


H 


CH 2 SCH 3 


CI 


H 


2-CI 


CH 2 SCrij 


CI 


H 


3-CI 


CKiSCHj 


CI 


H 


2-F 


CH 2 SCH 3 


ct 


H 


3-F 


CH 2 SCH 3 


CI 


H 


2-Br 


CH 2 SCH 3 


CI 


H 


3-Br 


CH 2 SCH 3 


CI 


H 


3-CH 3 


CH 2 SCH 3 


CI 


H 


2-CH 3 


CH 2 SCH 3 


CI 


H 


H 


CH 2 SCHF 2 


CI 


H 


H 


CH 2 S0 2 C 2 H 5 


CI 


H 


H 


CH 2 S0 2 C 3 H r n 


CI 


H 


H 


CH 2 SQ 2 CH 2 C=CH 
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Table 5 (continued) 



5 


R 1 


R 6 


R 7 


A 


R 1 


R 6 


R 7 


A 




CI 


H 


H 


CH 2 S0 2 CH 2 CF 3 


CI 


3-F 


H 


CH 2 SCH 3 




CI 


H 


H 


CH 7 SCLCH 7 CH=CH 7 

z z z I 


Ct 


2-CI 


H 


CH 2 S0 2 C 2 H 5 




CI 


H 


H 


CH 2 S0 2 CH-CH,CH,F 

Z Z Z Z Z 


CI 


2-F 


H 


2 2 2 5 


10 


CI 


H 


H 


CH 2 SO, CH 7 CH 7 CH 7 CI 

2 2 2 2 2 


CI 


3-F 


H 


CH 2 S0 2 C 2 H 5 


CI 


H 


H 


CH 7 SO ? CH 7 CH 7 CI 

2 2 2 2 


C! 


2-CI 


H 


Vi 1 7 W N-/ 7 W 1 1 0 




CI 


H 


H 


CH 7 S0 7 CH 7 CH 7 F 
2 2 2 2 


CI 


2-F 


H 


CH^SOXH, 
2 2 3 




Ct 


H 


H 


CH 7 S0XH 7 CHF 7 

Z 2 2 2 


CI 


3-F 


H 


CH,SO„CH 




CI 


H 


H 


CH 2 S0 7 CH~ 

2 2 3 


CI 


2-CI 


H 


CKSOC H- 


15 


CI 


H 


2-CI 


CH 2 SQ 2 CH 3 


CI 


2-F 


H 






CI 


H 


3-CI 


CH 7 SO ? CH, 

2 2 3 


Ci 


3-F 


H 


CK.SOC H- 




C! 


H 


2-F 


CH 2 S0 2 CH 3 


CI 


2-CI 


H 


CH,SOCH, 




- CI 


H 


3-F 


CH 7 S0 7 ChL 

223 


ci 


2-F 


H 


CH 2 SOCH 3 


20 


CI 


H 


2-Br 


CH 2 S0 2 CH 3 


CI 


3-F 


H 


CH SOPH 
w n 2 o v wr» 3 




CI 


H 


3-Br 


CH-SOXH, 


CI 


3-CI 


H 


CI-LSCH* 
2 2 5 




CI 


H 


3-CH 3 


CH 2 S0 2 CH 3 

Z £ 4 


CI 


3-CI 


H 


CH 2 SCH 3 




CI 


H 


2-CK 


CH 2 S0 7 CH, 

2 2 3 


CI 


3-CI 


H 


CH.SO.C H„ 


25 


CI 


H 


H 


CH 7 SOC 7 H<- 

^ z o 


CI 


3-CI 


H 


CKSCXCH. 




CI 


H 


H 


2 37 


CI 


3-CI 


H 


CH SOC H 
&2*-» ,> - / 2 ' 1^ 




CI 


H 


H 


Ch^SOCHjC^CH 


CI 


3-CI 


H 


ch sorw 




CI 


H 


H 


CH 7 SOCH 7 CF, 

2 2 3 


F 


H 


H 


CH SC H 

l 7 *^X^ 7 l lc 


30 


CI 


H 


H 


CH 2 SOCH 2 CH=CH 2 


F 


H 


H 


CH SCH 


CI 


H 


H 


CH 7 SO CH.CH 7 CH 7 CI 

2 222 


F 


H 


H 


CH SO C H 

2 2 2 5 




CI 


H 


H 


CH 2 SOCH,CH 7 CI 

z 2 2 


F 


H 


H 


CKSOXH, 




CI 


H 


H 


CH 7 SOCH 7 CH 7 F 
2 2 2 


F 


H 


H 


ch sop H 




CI 


H 


H 


CH 2 SOCH 2 CHF 2 


F 


H 


H 


CH SOPH 
w n 2 w w n 3 


35 


CI 


H 


H 


CH 2 SOCH 2 F 


F 


3-F* 


H 


CH SC H 
2 2S 




CI 


H 


H 


CH 2 SOCH 3 


F 


3-F 


H 


CH 2 SCH 3 




CI 


H 


2-CI 


CH 2 SOCH 3 


F 


3-F 


H 


CH SO P H 




CI 


H 


3-CI 


CH 2 SOCH 3 


F 


3-F 


H 


PH SO PH 
v*»n 2 ow 2 on 3 


40 


CI 


H 


2-F 


CH 2 SOCH 3 


F 


3-F 


H 


CH SOP H 




CI 


H 


3-F 


CH 2 SOCH 3 


F 


3-F 


H 


CH SOPH 




CI 


H 


2-Br 


CH 7 S0CH- 
2 3 




H 


H 


CH„SC H^ 

^' '2 2 5 




CI 


H 


3-Br 


CH 2 SOCH 3 




H 


H 


CH 7 SCF, 
2 3 


45 


CI 


H 


3-CH3 


CH 2 SOCH 3 




H 


H 


CH 2 SCH 2 CF 3 


CI 


H 


2-CH3 


CH 2 SOCH 3 




H 


H 


CH 2 SCH 2 CH 2 F 




CI 


H 


H 


CH 2 SOCHF 2 




H 


H 


CH 2 SCH 2 CHF 2 




CI 


2-C! 


H 


CH 2 $C 2 Hg 




H 


H 


CH 2 SCH 3 




CI 


2-F 


H 


CH 2 SC 2 H S 




H 


H 


CH 2 SCHF 2 


50 


CI 


3-F 


H 


CH 2 SC 2 Hg 




H 


H 


CH 2 S0 2 C 2 H 5 




CI 


2-CI 


H 


CH 2 SCH 3 




H 


H 


CH 2 S0 2 CHj 




CI 


2-F 


H 


CH 2 SCH 3 




H 


H 


CH 2 SOC 2 H s 
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Table 5 (continued) 



R 1 


R 6 


R 7 


A 


I 


H 


H 


CH 2 SOCH 3 


CI 


H 


H 


ChLSOChL 

2 '3 


CI 


H 


H 


CH 2 SCN 


CI 


H 


H 


CH 2 SCSOCH 3 


C! 


H 


H 


CH 2 CSOC 2 H 5 


CI 


H 


H 


CH 2 SCH 2 Si(CH3) 3 


CI 


H 


H 


CH 2 SOCH 2 Si(CH3) 3 


CI 


H 


H 


CH 2 SQ 2 CH 2 Si(CH 3 ) 3 


Br 


H 


H 


CH 2 SCH 2 Si(CH3)3 


Br 


H 


H 


CH 2 SOCH 2 Si(CH3) 3 


Br 


H 


H 


CH 2 S0 2 CH 2 Si(CH 3 ) 3 



tn the process (g), the starting materials of the formula (XI) are in part known, for example, 4-chloro-4'-chlorometh- 
25 ylbenzophenone is described in Japanese Patent Kokoku Publication Sho 46-10164 together with production method 
thereof, or the staring materials of the formula (XI) can be obtained by halogenating benzophenones of the formula 
(XXV) 



30 



35 




(XXV) 



wherein, R 1 , R 2 , R 6 and R 7 have the same meanings as mentioned above, according to conventional methods, 
40 using, for example, N-bromosuccinimide or N-chlorosuccinimide as halogenating agent. 

The compounds of the formula (XXV) can be obtained by a Friedel-Crafts reaction wherein substituted benzoyl hal- 
ides and alkyl-substituted benzenes are used as starting materials, and aluminum chloride is used as a catalyst. 
The compounds of the formula (XI) may be exemplified as follows: 

45 4-chloro-4*-chioromethylbenzophenone, 

4-chloromethyl-4'-fluorobenzophenone, 

4-bromo-4*-chIoromethylbenzophenone, 

4-bromomethyl-4'-chlorobenzophenone, 

4-bromomethyl-4'-fluorobenzophenone, 
so 4-bromo-4'-bromomethylbenzophenone, 

4-(1-bromoethyl)-4'-chlorobenzophenone, 

4-(1-bromopropyl)-4'-chlorobenzophenone, and the like. 

In the above process (g) ( the compounds of the formula (XII) are well known in the field of organic chemistry and, 
55 for example, there may be mentioned: methylmercaptan and salts thereof, ethylmercaptan and salts thereof, and the 
like. 

In the above process (h), the compounds of the formula (Xiil) are novel and such compounds can be synthesized 
by, for instance, reacting benzophenones of the above formula (XI) with thiourea. This reaction is well known per se in 
the field of organic chemistry and can be carried out by the method analogous to that described in "Jikken Kagaku Koza 
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(Experimental Chemistry Course)" fourth edition, edited by Japanese Chemical Society, Vol. 25. page 336, 1992, pub- 
lished by Maruzen. 

Examples of the compounds of the formula (XIII) are are shown in following Table 6. 

Table 6 




R 1 


R 6 


R 7 


A 


Br 


H 


H 


CH 2 SC(=NH)NH 2 -HBr 


CI 


H 


H 


CH(C 2 H5)SC(=NH)NH 2 ^HBr 


CI 


H 


H 


CH(CH3)SC(=NH)NH 2 HBr 


CI 


H 


H 


CH(n-C3H 7 )SC(=NH)NH 2 -HBr 


CI 


H 


H 


CH 2 SC(=NH)NH 2 -HBr 


CI 


H 


2-CH 3 


CH 2 SC(=NH)NH 2 HBr 


CI 


H 


3-CH3 


CH 2 SC(=NH)NH 2 HBr 


CI 


H 


2-F 


CH 2 SC(=NH)NH 2 -HBr 


CI 


H 


3-F 


CH 2 SC(=NH)NH 2 -HBr 


CI 


H 


2-CI 


CH 2 SC(=:NH)NH 2 HBr 


CI 


H 


3-CI 


CH 2 SC(=NH)NH 2 HBr 


CI 


H 


2-Br 


CH 2 SC(=NH)NH 2 HBr 


CI 


H 


3-Br 


CH 2 SC(=NH)NH 2 HBr 


CI 


2-CI 


H 


CH 2 SC(=NH)NH 2 HBr 


CI 


2-F 


H 


CH 2 SC(=NH)NH 2 -HBr 


CI 


3-F 


H 


CH 2 SC(=NH)NH 2 HBr 


CI 


3-CI 


H 


CH 2 SC(=NH)NH 2 HBr 


F 


H 


H 


CH 2 SC(=NH)NH 2 -HBr 


F 


3-F 


H 


CH 2 SC(=NH)NH 2 HBr 


I 


H 


H 


CH 2 SC(=NH)NH r HBr 



In the process (h), the compounds of the formula (XIV) are known in the field of organic chemistry and, for example, 
there may be mentioned: methyl iodide, ethyl iodide, methyl bromide, ethyl bromide, boromodifluoromethane, iodotrtf- 
luoromethane, 1-bromo-2-fluoroethane, 1-bromo-2-chIoroethane, 2,2,2-trifluoro-l-iodoethane, 1-bromo-2,2<iiftuor- 
oethane, and the like. 

In the process Q). the compounds of the formula(XV) can be obtained when compounds of the formula (XXVI) 




(XXVI) 
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wherein R 2 and R 7 are defined as above, 
are reacted with the compound of the formula (XII), 

in the presence of an acid binder, and, if appropriate, in the presence of an inert solvent, under the same reaction con- 
ditions as described for process (g). 

The compounds of the formula (XXVI) are well known and include the following; 4-cyanobenzyl bromide, 4- 
cyanobenzyl chloride, and the like. 

In the process Q), the compounds of the formula (XV) are well known and exemplified by the following compounds: 
4-methylmercaptobenzonitril, and the like. 

In the process Q). the compounds of the formula (XVI) are obtained by metalation of 
compounds of the formula (XXVII) 




(XXVII) 



wherein R 6 and R 16 have same meaning as mentioned above, and R 20 is bromine or iodine, 
with alkyllithium or magnesium, 

in the presence of an inert solvent, and, if appropriate, in the presence of a catalyst. 

The following compounds of the formula (XXVII) may be mentioned: 4-fluorobromobenzen t 4-fluoroiodobenzen, 4- 
chloroiodobenzen, 4-chlorobromobenzene, 2-fIuoro-4-chlorobromobenzen, 3-fluoro-4-chlorobromobenzen and the 
like. 

In the process (k), the compounds of the formula (XVII) are obtained by metalation of compounds of the formula 
(XXVIII) 




(xxvni) 



wherein, R 2 , R 3 , R 7 and R 20 have same meaning mentined above, with alkyllithium or magnesium, 
in the presence of an inert solvent, and, if appropriate, in the presence of a catalyst. 

The compounds of the formula (XXVIII) are well known and include the following: 
4-methylthiomethylbromobenzene, 4-methylthiomethyliodobenzene, 4-ethylthiomethyibromobenzene, 4-ethylthiometh- 
yliodobenzene, and the like. 

In the process (m), the compounds of the formula (XIX) are well known compounds in the field of organic chemistry, 
and include the following: 4-(4-chlorobenzoyl)benzylthiocyanate, and the like. 

In the process (m), the compounds of the formula (XX) are well known compounds in the field of organic chemistry, 
and include the following: iodotrifluoromethane, iodopentafluoroethane, and the like. 

The reaction in the process (m) can be conducted by a method analogous to that described in Journal of Fluorine 
Chemistry Vol.43, 27-24 (1989). 

In the process (n), the compounds of the formula (XXI) are synthesized by the above processes (g) to (m) and 
include the following: 

4-fluoro-4 , -methylmercaptomethylbenzophenone, 

4-chloro-4'-methylmercaptomethylbenzophenone, 

4-bromo-4 t -methylmercaptomethylbenzophenone, 

4-iodo-4'-methylmercaptomethylbenzophenone i 

4-fluoro-4 , -ethylmercaptomethylbenzophenone. 

4-chloro-4'-ethylmercaptomethylbenzophenone, 

4-bromo-4'-ethylmercaptomethylbenzophenone. and the like. 

In the process (n), the compounds of the formula (XXII) are known in the field of organic chemistry and include the 
following: methyl iodide, ethyl iodid , methyl bromide, ethyl bromide, and the (ike. 
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The process (n) is well known per se in the field of organic chemistry and can be carried out by, for example, the 
method similar to that described in "Jikken Kagaku Koza (Experimental Chemistry Course)" fourth edition, edited by 
Japanese Chemical Society, Vol. 25. page 329, 1992, published by Maruzen. 

In the process (n), the compounds of the formula (XXIII) are synthesized by the above processes (g) to (n). As 
examples thereof, the following compounds in addition to those exemplified as the compounds of the above formula 
(XXI) may be mentioned: 

4-bromo-4'-(1-methylmercaptoethyl)benzophenone, 
4-chloro-4*-(l-methylmercaptoethyl)benzophenone, 
4-chloro-4'-(1-methylmercaptopropyl)benzophenone ( 
4-chloro-4 , -(1-methylmercaptobutyl)benzophenone l and the like. 

As the oxidizing agents used in the above process (p), there may be mentioned, for example, aqueous hydrogen 
peroxide, peracetic acid, m-chloroperbenzoic acid, OXONE™, sodium periodate, t-butylhydroperoxide and N-bromo- 
succinimide. 

The oxidation reaction in the above production methods (p) and (q) can be carried out by, for example, the method 
similar to that described in "Jikken Kagaku Koza (Experimental Chemistry Course)" fourth edition, edited by Japanese 
Chemical Society, Vol. 24, page 350 or 365, 1992, published by Maruzen. 

In the above process (q), the compounds of the formula (XXIV) are synthesized by the above production methods 
(g) to (P)- A s examples thereof, the following compounds in addition to those exemplified as the compounds of the 
above formulae (XXI) and (XXIII) may be mentioned: 

4-ffuoro-4 , -methylsulfinylmethylbenzophenone, 

4-chloro-4'-methylsulfinyimethylbenzophenone, 

4-chloro-4'-difluoromethylsulfinylmethylbenzophenone, 

4-bromo-4*-methylsulfinylmethylbenzophenone, 

4-iodo-4 , -methylsulfinylmethylbenzophenone, 

4-ethylsuffinylmethyl-4'-fIuorobenzophenone, 

4-chloro-4'-ethylsulfinylmethylbenzophenone, 

4-bromo-4'-ethylsurfinylmethylbenzophenone, 

4-bromo-4'-(1-niethylsulfinylethyl)benzophenone, 

4-chloro-4 , -(1*methylsulfinylethyl)benzophenone, 

4-chloro-4'-( 1 -methyisulf inytpropyt)benzophenone, 

4-chloro-4'-(1 -methyJsuff inylbutyl)benzophenone, and the like. 

As the oxidizing agents which can be used in the above production method (q), there may be mentioned, for exam- 
ple, potassium permanganate, sodium perborate in addition to the oxidizing agents described in connection with the 
above production method (p). 

In the process (a), starting compounds of the formula (III) mean compounds based on the above definition of R 4 , 
preferably compounds based on the above preferred definition. 

In the process (a), the compounds of the formula (III) are well known in the field of organic chemistry, and include 
the following: 

hydrazine hydrate, methyl carbazate, ethyl carbazate, n-propyl carbazate, isopropyl carbazate, n-butyl carbazate, iso- 
butyl carbazate, tert-butylhydrazine, acetohydrazide, benzohydrazide, semicarbazide, thiosemicarbazide, formic 
hydrazide, and the like. 

In the processes (b) and (c). starting compounds of the formula (IV) mean compounds based on the above defini- 
tion of R 1 , R 2 , R 3 , R 6 , R 7 and n, preferably compounds based on the above preferred definitions. 

The compounds of the formula (IV) are synthesized by the above processes (a), (d), (e) and (f). Specific examples 
of the compounds of the formula (IV) include the following compounds: 

4-fluoro-4'-methylmercaptomethylbenzophenone hydrazone, 
4-chloro-4 , -methylmercaptomethylbenzophenone hydrazone, 
4-chloro-4'-dif luoromethyl mercaptomethylbenzophenone hydrazone, 
4-chIoro-4'-trifluoromethylmercaptomethylbenzophenone hydrazone, 
4-bromo-4'-methylmercaptomethylbenzophenone hydrazone, 
4-ethylmercaptomethyl-4'-fluorobenzophenone hydrazone, 
4-chloro-4'-methylsulfinyImethylbenzophenone hydrazone, 
4-ethylsulfinylmethyl-4'-bromobenzophenone hydrazone, 
4-bromo-4'-methylsuIfonylmethylbenzophenone hydrazone, 
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4<hloro-4'-methyIsulfonylmethylbenzophenone hydrazone, and the like. 

In the process (b), the compounds of the formula (V), as the starting material, are well known in the field of organic 
chemistry. Examples thereof which may be mentioned are as follows: 
4-trifluoromethoxyphenytisocyanate, phenyiisocyanate, and the like. 

In the process (c), the compounds of the formula (VI) as the starting material are well known in the field of organic 
chemistry. Examples thereof which may be mentioned are as follows: 

methyl chlorocarbonate, ethyl chlorocarbonate, propyl chlorocarbonate, isopropyl chlorocarbonate, butyl chlorocar- 
bonate, isobutyl chlorocarbonate, tert-butyl chlorocarbonate, methyl bromocarbonate, ethyl bromocarbonate, propyl 
bromocarbonate, isopropyl bromocarbonate, butyl bromocarbonate, isobutyl bromocarbonate, tert-butyl bromocar- 
bonate, ally! bromocarbonate, acetyl chloride, acetyl bromide, propionyi chloride, butyryl chloride, isobutyryl chloride, 
valeryl chloride, isovaleryl chloride, pivaloyi chloride, and the like. 

In the processes (d) , the compounds of the formula (VII) are synthesized by the above processes (a), (b), (c) and 
(f). Examples thereof include the following compounds: 

4-fluoro-4'-methylmercaptomethylbenzophenone hydrazone, 
4-bromo-4'-methylmercaptomethylbenzophenone hydrazone, 
4-iodo-4'-m ethylmercaptomethylbenzophenone hydrazone, 
4-chloro-4'- ethyl mercaptomethylbenzophenone hydrazone, 
4-bromo-4'-methylmercaptomethylbenzophenone ethoxycarbonylhydrazone, 
4-chloro-4'-methylmercaptomethy!benzophenone ethoxycarbonylhydrazone, 
4-chIoro-4'-ethyl mercaptomethylbenzophenone ethoxycarbonylhydrazone, 
4-chloro-4'-(1-m ethyl mercaptoethyi)benzophenone ethoxycarbonylhydrazone, and the (ike. 

In the process (d), the compounds of the formula (VIII) as the starting material are those which are well known in 
the field of organic chemistry. Examples thereof which may be mentioned are as follows: 

methyl iodide, ethyl iodide, propyl iodide, chloromethyl methyl ether, chloromethyl ethyl ether, chloromethyl methyl 
sulfide, acetyl chloride, benzoyl chloride, cinnamoyl chloride, methylchioroformate, methyl chlorocarbonate, ethyl chlo- 
rocarbonate, propyl chlorocarbonate, isopropyl chlorocarbonate, butyl chlorocarbonate, isobutyl chlorocarbonate, tert- 
butyl chlorocarbonate, methyl bromocarbonate, ethyl bromocarbonate, propyl bromocarbonate, isopropyl bromocar- 
bonate, butyl bromocarbonate, isobutyl bromocarbonate, tert-butyl bromocarbonate, allyl bromocarbonate, and the like. 

In the process (e), the compounds of the formula (IX) are obtained by the processes (a) to (d). Examples thereof 
include the following compounds, in addition to those exemplified as the compounds of formulae (IV) and (VII). 

As the oxidizing agents which are used in the above processes (e)„and (f), there may be mentioned the oxidizing 
agents described in connection with the process (n). 

In the process (f), the compounds of the formula (X) are the compounds according to the invention, which are syn- 
thesized by the above processes (a) to (e). As example thereof, the following compounds in addition to those exempli- 
fied as the compounds of the above formulae (IV) and (VII) may be mentioned: 

J 4-fIuoro-4'-methylsuffinylmethylbenzophenone hydrazone, 
4-bromo-4*-methylsuffinylmethylbenzophenone hydrazone. 
4-iodo-4'-methylsulfinylmethylbenzophenone hydrazone, 
4-chloro-4'-ethylsulfinylmethylbenzophenone hydrazone, 
4-chloro-4'-methyisulfinylmethylbenzophenone ethoxycarbonylhydrazone, and 
4-bromo-4'-ethyIsulfinylmethyibenzophenone ethoxycarbonylhydrazone. 

As are mentioned hereinabove, the compounds of the formulae (II). (XIII), (XIX), (XXI), (XXIII), and (XXIV) which 
are employed as starting materials or intermediates in the preparation of the compounds of the formula (I) are novel, 
and then those compounds can be represented by the following formula (XXIX): 
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(XXIX) 



wherein 

R 1 is halogen, 

R 2 is hydrogen or alkyl, 

R 6 is hydrogen or halogen, 

R 7 is hydrogen, halogen or C-j.2 a'Kyi, 

n is 0, 1 or 2, 

X is cyano, optionally substituted 0^4 aJkyl. C2-4 alkenyl, C 3 . 4 alkynyl, d.4 alkylcarbonyl, C-1.4 alkoxy-thiocar- 

bonyl or carboxamidine and their salts, provided that when X is cyano, C V4 alkylcarbonyl C^. 4 alkoxy-thio- 
carbonyl or carboxamidine and their salts then n is 0. 

The reaction of the above production method (a) can be carried out in an appropriate diluent. As such diluents, 
there may be mentioned optional inert organic solvents, for example, aliphatic, alicycfic or aromatic hydrocarbons 
(which may be optionally chlorinated), such as pentane, hexane, cyclohexane, petroleum ether, ligroin, benzene, tolu- 
ene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichIoroethane, chlorobenzene and dichloroben- 
zene; ethers such as ethyl ether, methyl ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), 
tetrahydrofuran (THF) and diethylene glycol dimethyl ether (DGM); nitriles such as acetonitrile, propionitrile and acrylo- 
nitrile; alcohols, with the proviso that R 3 is not monohalogenomethyl, such as methanol, ethanol, isopropanol, butanol 
and ethylene glycol; esters such as ethyl acetate and amyl acetate; acid amides such as dimethylformamide (DMF), 
dimethylacetamide (DMA), N-methylpyrrolidone, 1,3-dimethyl-2-imidazolidinone and hexamethylphosphoric triamide 
(HMPA); and sulfones and sulfoxides such as dimethyl sulfoxide (DMSO) and suHolan. 

The reaction in the above production method (a), can be carried out in the presence of an acid cataylst. Examples 
of usable acid catalysts may be mentioned: mineral acids such as hydrochloric acid, sulfuric acid, phosphoric acid, hyd- 
robromic acid, organic acids such as formic add, acetic acid, trrfluoroacetic acid, and propionic acid, methanesulfonic 
acid, benzenesulfonyl acid and p-toluenesulfonic acid: and organic amine hydrochlorides auch as pyridine hydrochlo- 
ride and triethylamine hydrochloride and the like. 

The reaction of the production method (a) can be conducted at a temperature within a substantially broad range, 
but it is generally possible to employ a reaction temperature of about -20 to about 200°C, preferably about 20 to about 
150°C. Further, the reaction should preferably be conducted under normal pressure but it may optionally be operated 
under an elevated or reduced pressure. 

For carrying out the production method (a), for instance, 1 mole of the compound of the formula (II) can be reacted 
with 1 to 10 moles of the compound of the formula (III) in a diluent such as ethanol and in the presence of an acid cat- 
alyst such as acetic acid to thereby obtain the object compound of the formula (I). 

In carrying out the process (b) mentioned above, use may be made, as suitable diluent, of any inert solvent. 

Examples of such diluents are aliphatic, cycloaliphatic and aromatic, optionally chlorinated, hydrocarbons such as 
pentane, hexane. cyclohexane, petroleum ether, ligroin, benzene, toluene, xylene, dichloromethane. chloroform, car- 
bon tetrachloride, 1 ,2-dichloroethane f chlorobenzene, dichlorobenzene and the like; ethers such as diethyl ether, 
methyl ethyl ether, diisopropyl ether, dibutyl ether, dioxane, dimethoxyethane(DME), tetrahydrofurane (THF), dimethyl- 
ene glycol dimethyl ether and the like; ketones such as acetone, methyl ethyl ketone (MEK), methyl-isopropyl ketone, 
methyl-isobutyl ketone (MIBK) and the like; nitriles such as acetonitrile, propionitrile and the like; esters such as ethyl 
acetate, amyl acetate and the like, acid amides such as dimethyl formamide (DMF), dimethyl acetamide (DMA), N- 
methylpyrrolidone, 1 ,3-dimethyl-2-imidazolidinone ( hexamethylphosphoric traimide (HMPA) and the like; sulfones and 
sulfoxides such as dimethyl sulfoxide (DMSO), sulfolane and the like; and base such as pyridine. 

In the above mentioned process (b), the reaction temperature can be varied within a substantially wide range, in 
general, the reaction is carried out at a temperature of from about -120 °C to about 200 °C, preferably from 20 °C to 
about 100 °C. 

Further, the reaction is carried out under normal pressure, although it is also possible to employ a higher or reduced 
pressure. 
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When the above mentioned process (b) according to the present invention is carried out, use is made, for example, 
of about 1 to 3 moles of the compound of the formula (V) in a diluent such as acetonitrile per 1 mole of the compounds 
represented by the general formula (IV) to obtain the desired compounds. 

The reaction of the above production method (c) can be carried out in an appropriate diluent, for example, an 
optional inert organic solvent Examples of such organic solvents are: aliphatic, alicyclic or aromatic hydrocarbons 
(which may be optionally chlorinated), such as pentane, hexane, cyclohexane, petroleum ether, ligroin, benzene, tolu- 
ene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane, chlorobenzene and dichloroben- 
zene; ethers such as ethyl ether, methyl ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), 
tetrahydrofuran (THF) and diethylene glycol dimethyl ether (DGM); ketones such as acetone, methyl ethyl ketone 
(MEK), methyl-isopropyl ketone and methyl isobutyl ketone (MIBK); nitriles such as acetonitrile, propionitrile and acry- 
lonitrile; esters such as ethyl acetate and amyl acetate; acid amides such as dimethylformamide (DMF), dimethylaceta- 
mide (DMA), N-methylpyrrolidone, 1 ,3-dimethyl-2-imidazolidinone and hexamethyl phosphoric triamide (HMPA); and 
sulfones and sulfoxides such as dimethyl sulfoxide (DMSO) and sulfolan. 

The production method (c) can also be carried out in the presence of an acid binding agent. Examples of usable 
acid binding agents are as follows: inorganic bases, for example, hydroxides, carbonates and bicarbonates of alkali 
metals or alkaline earth metals, such as sodium hydrogencarbonate, potassium hydrogencarbonate, sodium carbon- 
ate, potassium carbonate, lithium hydroxide, sodium hydroxide, potassium hydroxide and calcium hydroxide; organic 
bases, for example, tertiary amines, N.N-dialkylanilines and pyridines, such as triethylamine, 1,1,4,4-tetramethylethyl- 
enediamine (TMEDA), N,N-dimethylaniline, N.N-diethylaniline, pyridine, 4-dimethylaminopyridine (DMAP), 1,4-diazabi- 
cyclo[2,2,2]octane (DABCO) and 1 ,8-diazabicyclo[5,4,0]undec- 6-ene (DBU). 

The reaction of the production method (c) can be conducted at a temperature within a substantially broad range, 
but it is generally possible to employ a reaction temperature of about -70 to about 150°C, preferably about -10 to about 
80°C. Further, the reaction should preferably be conducted under normal pressure but it may optionally be operated 
under an elevated or reduced pressure. 

For carrying out the production method (c), for instance, 1 mole of the compound of the formula (IV) can be reacted 
with 1 to 3 moles of the compound of the formula (VI) in a diluent such as dichloromethane and in the presence of a 
base such as 4-(N,N-dimethylamino)pyridine to thereby obtain the object compound of the formula (I). 

In carrying out the process (d) mentioned above, use may be made, as suitable diluent, of any inert solvent. 
Examples of such diluents are aliphatic, cycioaliphatic and aromatic, optionally chlorinated, hydrocarbons such as pen- 
tane, hexane, cyclohexane, petroleum ether, ligroin, benzene, toluene, xylene, dichloromethane, chloroform, carbon 
tetrachloride, 1,2-dichloroethane, chlorobenzene, dichlorobenzene and the like; ethers such as diethyl ether, methyl 
ethyl ether, diisopropyl ether, dibutyf ether, dioxane, dimethoxyethane(DME), tetrahydrofurane (THF) dimethylene glycol 
dimethyl ether and the like; ketones such as acetone, methylethyl ketone (MEK), methyl-isopropyl ketone, methyl-iso- 
butyl ketone (MIBK) and the like; nitriles such as acetonitrile, propionitrile and the like; esters such as ethyl acetate, 
amyl acetate and the like, acid amides such as dimethyl formamide (DMF), dimethyl acetamide (DMA), N-methylpyrro- 
lidone, 1,3-dimethyi-2-imidazolidinone, hexamethylphosphoric traimide (HMPA) and the like; sulfones and sulfoxides 
such as dimethyl sulfoxide (DMSO), sulfolane and the like; and base such as pyridine. 

The process (d) according to the invention is carried out preferably in the presence of an acid binder. As example 
of such acid binder may be mentioned: inorganic bases including hydroxide, carbonate, bicarbonate of alkali metals and 
alkali earth metals such as, for example, sodium hydrogencarbonate, potassium hydrogencarbonate, sodium carbon- 
ate, potassium carbonate, and the like, inorganic alkali metal amide including lithium amide, sodium amide, potassium 
amide, and the like, organic bases including alkorate, tertiary amines, N.N-dialkylanilines, and pyridines such as, for 
example, triethylamine, tributylamine. 1,1 ,4,4-tetramethylenediamine (TMEDA), N.N-dimethylaniline, N,N-diethlaniIine, 
pyridine, 4-dimethylaminopyridine (DMAP), 1 ,4-diaza-bicyclo-[2,2,2]octane (DABCO), 1,8-diazabicyclo[5,4,0]-undec-7- 
ene (DBU) and the like. 

In the above mentioned process (d), the reaction temperature can be varied within a substantially wide range. In 
general, the reaction is carried out at a temperature of from about -70°C about 150°C, preferably from -10°C to about 
100°C. Further, the reaction is carried out under normal pressure, although it is also possible to employ a higher or 
reduced pressure. 

When the above mentioned process (d) according to the present invention is carried out, use is made, for example, 
about 1 to 5 moles of the compound of the formula (VIII), in diluent such as tetrahydrofurane and in the presence of an 
acid binder, such as sodium hydrogencarbonate, per 1 mole of the compounds represented by the general formula (VII) 
to obtain the desired compounds. 

The reaction of the above production methods (e) and (f) can be carried out in an appropriate diluent. As such dilu- 
ents, there may be mentioned water and optional inert organic solvents, for example, aliphatic, alicyclic or aromatic 
hydrocarbons (which may be optionally chlorinated) such as pentane, hexane. cyclohexane, petroleum ether, ligroin, 
benzene, toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane, chlorobenzene and 
dichlorobenzene; ethers such as ethyl ether, methyl ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane 
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(DME), tetrahydrofuran (THF) and diethylene glycol dimethyl ether (DGM); nitriles such as acetonitrile, propionitrile and 
acrylonitrile; and alcohols such as methanol, ethanol, isopropanol, butanol and ethylene glycol. 

The reaction of the production method (e) can be conducted at a temperature withina substantially broad range, 
but it is generally possible to employ a reaction temperature of about -30°C to about 150°C, preferably about -20°C to 
5 about 100°C. Furthermore, the reaction should preferably be conducted under normal pressure but it may optionally be 
operated under an elevated or reduced pressure. 

For carrying out the production method (e), for instance. 1 mole of the compound of the formula (IX) can be reacted 
with 1 to 10 moles of an oxidizing agent in a diluent such as methanol to thereby obtain the object compound of the 
formula (I). 

w The production method (f) can be conducted at a temperature within a substantially broad range, but it is generally 
possible to employ a reaction temperature of about -70°C to about 150°C, preferably about -10°C to about 100°C. Fur- 
ther, the reaction should preferably be conducted under normal pressure but it may optionally be operated under an ele- 
vated or reduced pressure. 

For carrying out the production method (f), for instance, 1 mole of the compound of the formula (X) can be reacted 
is with 1 to 3 moles of an oxidizing agent in a diluent such as dichloromethane to thereby obtain the object compound of 
the formula (I). 

Further, the compounds of the formula (I), according to the invention can be used for combating a broad range of 
various pests, particularly injurious sucking insects, biting insects and other plantparasitic pests as well as pests of 
stored cereals and hygiene pests, and can be used as insecticides for combating them. 

20 Examples of such pests are as follows: 

As insects, there may be mentioned pests from the order of the Coleoptera, for example, Callosobruchus chinensis, 
Sitophilus zeamais, Triboiium castaneum, Epifachna vigintioctomaculata, Agriotes fuscicollis, Anomala rufocuprea, 
Leptinotrarsa decern lineata, Diabrotica spp., Monochamus alternates, Ussorhoptrus oryzophihus and Lyctus bruneus; 
pests from the order of the Lepidoptera, for example, Lymantria dispar, Malacosoma neustria, Pieris rapae, Spodoptera 

25 litura, Mamestra brassicae, Chilo suppressalis, Pyrausta nubilaiis, Ephestia cautella, Adoxophyes orana, Carpocapsa 
pomonella, Agrotis fucosa, Galleria meilonella, Pfutella xylostella, Heliothis virescens and Phyllocnistis citreila; 
pests from the order of the Hemiptera, for example, Nephotettix cincticeps, Niiaparvata lugens, Pseudococcus com- 
stocki, Unaspis yanonensis, Myzus persicase, Aphis pomi, Aphis gossypii, Lipaphis erysimi, Stephanitis nashi, Nezara 
spp., Cimex lectutarius, Trialeurodes vaporariorum and Psyilaspp.; 

30 pests from the order of the Orthoptera, for example, Bfatteia germanica, Periplaneta americana, Gryllotralpa africana 
and Locusta migratoria migratoriodes; 

pests from the order of the Isoptera, for example, Deucotermes speratus and Coptotermes formosanus; and 
pests from the order of the Diptera, for example, Musca domestica, Aedes aegypti, Hylemia piatura, Culex pipiens, 
Anopheles sinensis and Culex tritaeniorhynchus. 
35 As mites, there may be mentioned, for example, Tetranychus kanzawai, Tetranychus urticae, panonychus citri, Acu- 
lops pelekassi and Tarsonemus spp. 

As nematodes, there may be mentioned, for example, Meloidogyne incognita, Bursaphelenchus xylophiius, Aphe- 
lenchoides besseyt) Heterodera glycines and Pratylenchus spp. 

Further, in the pharmaceutical field of veterinary medicine, the novel compounds according to the invention are 
40 effective against various injurious animal parasites (endoparasites and ectoparasites), such as insects and helminths. 
Examples of such animal parasites include the following pests: 

As insects, there may be mentioned, for example, Gastrophilus spp., Stomoxys spp., Trichodectes spp., Rhodnius 
spp. and CtenocephaJides spp. 

As mites, there may be mentioned, for example, Omithodoros spp., Ixodes spp. and Boophilus spp. 
45 In this specification, the "insecticide(s)" is a generic term for substances having combating action against all the 
pests as mentioned above. 

In the case of the use as insecticides, the active compounds of the formula (I) can be converted into customary for- 
mulations, such as solutions, wettable powders, suspensions, powders, foams, pastes, tablets, granules, aerosols, nat- 
ural and synthetic materials impregnated with active compounds, very fine capsules in polymeric substances and in 
so coating compositions for seed, furthermore in formulations used with buring equipment, such as fumigating cartridges, 
fumigating cans and fumigating coils and the like, as well as ULV cold- and warm-mist formulations. 

These formulations are produced in the manner known per se, for example, by mixing the active compounds with 
extenders, that is liquid solvents, liquefied gases under pressure and/or solid carriers, optionally with the use of surface- 
active agents, that is emulsifying agents and/or dispersing agents and/or foam-fbrming agents. Use of a surface-active 
55 agent is preferred. 

As liquid solvents or carriers, there are suitable in the main: aromatic hydrocarbons, such as xylene, toluene or alky I 
naphthalenes; chlorinated aromatic hydrocarbons and chlorinated aliphatic hydrocarbons, such as chlorobenzenes, 
chloroethylenes or methylene chloride; aliphatic hydrocarbons, such as cyclohexane or paraffins, for example mineral 
oil fractions, alcohols, such as butanol or glycol as well as their ethers and esters, ketones, such as acetone, methyl 
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ethyl ketone, methyl isobutyl ketone or cyclohexanone; strongly polar solvents, such as dimethyl-formamide and 
dimethyisulfoxide; as well as water. In the case of the use of water as an liquid solvent or carrier, organic solvents can 
be used as auxiliary solvents. 

By liquefied gaseous diluents or carriers there are meant liquids which are gaseous at normal temperature and 
5 under atmospheric pressure, for example aerosol propellants, such as butane, propane, nitrogen, carbon dioxide and 
halogeno-hydrocarbons. 

As solid diluents or carriers there are suitable: for example, ground natural minerals, such as kaolins, clays, talc, 
chalk, quartz, attapulgite, montmorillonite or diatomaceous earth, and ground synthetic minerals, such as highly-dis- 
persed silicic acid, alumina and silicates. 
w As solid carriers for granules there are suitable: for example, crushed and fractionated natural rocks such as calcite, 
marble, pumice, sepiolite and dolomite, as well as synthetic granules of inorganic and organic meals, and granules of 
organic material such as sawdust, coconut shells, maize cobs and tobacco stalks. 

■ ' As emulsifying and/or foam-forming agents there are suitable: for example non-ionic and anionic emulsifiers, such 
as polyoxy-ethylene-fatty acid esters, polyoxyethylene-fatty alcohol ethers, for example alkylaryl polyglycol ethers, alkyl- 

15 sulfonates, alkyl-sulfates, arylsulfonates as well as albumin hydrolysation products. 

As dispersing agents there are suitable: for example lignin-sulphite waste liquors and methylcellulose. 
Adhesives may also be used in formulations such as powders, granules and emulsions, and the followings are to 
be mentioned as examples of usable adhesives: for example carboxy methylcellulose and natural and synthetic poly- 
mers such as gum arabic, polyvinyl alcohol and polyvinyl acetate. 

20 It is possible to use colorants such as inorganic pigments, for example iron oxide, titanium oxide and Prussian Blue, 
and organic dyestuffs, such as alizarin dyestuffs, azo dyestuffs and metal phthalocyanine dyestuffs, and trace nutrients 
such as salts of metals, for example iron, manganese, boron, copper, cobalt, molybdenum and zinc. 

The formulations in general can contain between 0.1 and 95 per cent by weight, preferably between 0.5 and 90% 
by weight of the above active compound. 

25 The active compounds of the formula (I), according to the invention, can be present in their commercially available 
formulations and the use forms prepared with these formulations as a mixture with other active compounds, such as 
insecticides, attractants, sterilants, miticides, nematocides, fungicides, growth-regulating substances or herbicides. The 
above insecticides include, for example, organic phosphate, carbamates, carboxylates, chlorinated hydrocarbons and 
insecticidal substances produced by microorganisms, 

30 The active compounds of the formula (I), according to the invention, can further be present as a mixture with syn- 
ergistic agents. Synergistic agents are compounds which increase the action of the active compounds, without it being 
necessary for the synergistiec agent added to be active itself. 

The content of the active compounds of the formula (I), according to the invention, in their use form can be varied 
within wide limits. The concentration of the active compounds of the formula (I) according to the invention in their use 

35 form can generally be from 0.0000001 to 100 per cent by weight, preferably between 0.00001 and 1 per cent by weight. 
The compounds of the formula (I), according to the invention, can be employed in a customary manner appropriate 
for the use forms, for example, by spraying and by scattering. The compounds of formula (I) can be applied for the treat- 
ment of soil and of leaves. They also show activity after systemic translocation. Further, the active compounds accord- 
ing to the invention have a good stability to alkali on limed substances and excellent residual action on wood and soil. 

40 Thus, they are extremely effective for combating hygiene pests and pests of stored cereals. 

Then, the following Examples illustrates the invention, but they should not be regarded as limiting the scope of the 
invention. 

Synthesis Example 1 

45 



50 




55 

An ethanol solution (50 ml) of 4-chloro-4*-methylmercaptomethylbenzophenone (9.3 g), hydrazine hydrate (6 ml) and 
acetic acid (3 ml) was heated for 20 hours with refluxing. The solvent was distilled off under reduced pressure, and then 
the obtained oily substance was diluted with dichloromethane and washed successively with an aqueous 5% sodium 
hydroxide solution, water and an aqueous saturated sodium chloride solution, followed by drying over anhydrous mag- 
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nesium sulfate. The solvent was then distilled off to obtain 4-chloro-4'-methylmercaptomethylbenzophenone hydrazone 
(7.1 g) as an isomer mixture (syn form/anti form = about 1:1). 
n D 20 1.6350 

Synthesis Example 2 




An ethanol solution (100 ml) of 4-fluoro-4 , -methylmercaptomethylbenzophenone (7.8 g), ethyl carbazate (9.4 g) and 
acetic acid (9 ml) was heated for 20 hours with ref luxing. The solvent was distilled off under reduced pressure, and then 
the obtained oily substance was diluted with dichloromethane, and washed successively with an aqueous 5% sodium 
hydroxide solution, water and an aqueous saturated sodium chloride solution, followed by drying over anhydrous mag- 
nesium sulfate. The solvent was then distilled off to obtain 4-fluoro-4'-methylmercaptomethylbenzophenone ethoxycar- 
bonylhydrazone (6.4 g) as an isomer mixture. 
no 20 1.6040 

Synthesis Example 3 



O 
II 

N-NH-C-O-CJ-L 

11 2 5 




An ethanol solution (100 ml) of 4-chIoro-4'-methylsulfinylmethyl benzophenone (5.8 g) t ethyl carbazate (6.3 g) and 
pyridinium p-toluenesulfonate (0.1 g) was heated for 6 hours with refluxing. After cooling to a room temperature, the 
reaction mixture was poured into ice-water, and the precipitated crystals were collected by filtration, and washed suc- 
cessively with an aqueous sodium bicarbonate solution and water. After air-drying, 4-chloro-4'-methylsulf inylmethylben- 
zophenone ethoxycarbonylhydrazone (6.4 g) was obtained as an isomer mixture, 
melting point: 65 - 70°C 

A reaction was conducted in the same manner as in Synthesis Example 3 except that 4-chloro-4'-methy!sulfonyl- 
methylbenzophenone (6.2 g) was used instead of 4-chloro-4'-methylsulfinylmethylbenzophenone to thereby obtain 4- 
chloro-4 -methylsulfonylmethylbenzophenone ethoxycarbonylhydrazone (6.7 g) as an isomer mixture, 
melting point: 166 - 169°C 
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15 An ethanol solution (100 ml) of 4-chloro-4 , -methyimercaptomethylbenzophenone (8.3 g), ethyl carbazate (10 g) and 
pyridinium p-toluenesulfonate (0.1 g) was heated for 16 hours with refluxing. After cooling to a room temperature, the 
reaction mixture was poured into ice water, and then the precipitated crystals were collected by filtration, and washed 
with water. After air-drying, 4-chloro-4'-methyimercaptomethylbenzophenone ethoxycarbonylhydrazone (9.4 g) was 
obtained as an isomer mixture. 

20 melting point: 105 - 109°C 

This mixture (1 .0 g) was purified by silica gel column chromatography (developing solvent: n-hexane:ethyl acetate 
= 9:1) to obtain 0.24 g of Isomer A having a melting point of 106 - 107°C from the first eluate portion and 0.56 g of Iso- 
mer B having a melting point of 1 1 7 - 1 20°C from the second eluate portion. 

25 Synthesis Example 5 



30 



35 



O 
II 



N-NH-C-0-CH 2 CH(CH3) 2 



CI 





CH 2 -S-CH 3 



To a dichloromethane solution (30 ml) of 4-chloro-4 , -methylmercaptomethylbenzophenone hydrazone (1.5 g) and 4- 
40 (N,N-dimethylamino)pyridine (1.2 g), isobutyl chlorocarbonate (0.8 g) was dropwise added under cooling with ice and 
subsequently stirred at a room temperature for 20 hours. The reaction mixture was then successively washed with 2N 
hydrochloric acid, water and an aqueous saturated sodium chloride solution, and dried over anhydrous magnesium sul- 
fate. After distilling off the solvent, the crude product was purified by silica gel column chromatography (developing sol- 
vent: ethyl acetate :n-hexane = 1:4) to obtain 4-chloro-4'-methylmercaptomethylbenzophenone isobutoxycarbonyl 
45 hydrazone (0.5 g) as an isomer mixture. 
no 20 1.6103 
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is To a acetonitrile solution (10 ml) of 4-chloro-4'-m ethyl mercaptomethylbenzophenone (0.5 g), 4-trifiuoromethoxyphenyl 
isocyanate (0.3 g) was added and stirred at a room temperature for 10 hours. After the soluvent was distilled off under 
reduced pressure, the resdue was recrystallized from ethanol to obtain 4-chloro-4'-methylmercaptomethyibenzophe- 
none4-(4-trifIuoromethoxyphenyl)-semi-carbazone (0.5 g). 
melting point: 179 - 183 °C 

20 

Synthesis Example 7 




35 To a dimethylformamide solution (1 0 ml) of 4-chloro-4*-methy!mercaptomethylbenzophenone ethoxycarbonylhydrazone 
(3.6 g), sodiumuhydride-60% oil suspension (0.4 g) was added under an argon atmosphere and stirred at a room tem- 
perature untill the evolution of hydrogen gas ceased. 

And then methyl iodide (3 g) was added and stirred at room temperature for 16 hours. After the reaction mixture was 
poured into ice-water, ethyl acetate was added thereto. Then the organic layer was separated, and washed succes- 
40 sively wjth an aqueous 2 N hydrochloric acid solution, water and aqueous saturated sodium chloride solution, followed 
by drying over anhydrous sodium sulfate. After distilling off the solvent, the obtained crude product was purified by silca 
gel colum chromatography (developing solvent n-hexane:ethyl acetate = 5:1) to obtain 4-chloro-4'-methyimercap- 
tomethylbenzophenone N'-ethoxycarbonyl-N'-methylhydrazone (1.5 g). 
n D 20 1.6039 

45 The following Table 7 shows the compounds synthesized in the above Synthesis Examples 1 to 7 together with the 
compounds synthesized in the same manner as those in the Synthesis Examples 1 to 7. Compounds of Nos. 1 to 30, 
and 33 to 216 are isomer mixtures (arrti form/syn form). Compound Nos. 31 and 32 are pure isomers. 
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Synthesis of Intermediates 
Synthesis Example 8 



O 
II 




To an acetonitrile solution (200 ml) of 4-bromom ethyl -4Mluorobenzophenone (20 g), an aqueous 15% sodium methyl- 
mercaptan solution (60 ml) was added and the mixture was heated for 6 hours with refluxing. After the reaction mixture 
was restored to room temperature, water (500 ml) and toluene (300 ml) were added. The organic layer was separated, 
which was then successively washed with an aqueous 2N sodium hydroxide solution and water, and dried over anhy- 
drous magnesium sulfate. After distilling off the solvent, the crude product was purified by silica gel column chromatog- 
raphy (developing solvent n-hexane: ethyl acetate » 9:1) to obtain 4-fluoro-4 , -methylmercaptomethylbenzophenone (17 

g). 

n 0 20 1.6375 
Synthesis Example 9 



O 
II 




To an ether solution (30 ml) of 4-bromoflurorobenzene (1 .75 g), 1 .6 M n-butyllithium hexane solution (6.3 ml) was added 
at -78°C. and the mixture was stirred for an hour at the same temperature. An ether solution (10 ml) of 4-methylmercap- 
tomethylbenzonitrile (1.63 g) was dropwise added thereto at -78 °C, and the mixture was stirred for 16 hours while 
restoring the mixture gradually to room temperature. To the reaction mixture, an aqueous 6 N hydrochloric acid was 
added and stirred for an hour at room temperature, and ether (20 ml) was added. Then the organic layer was separated, 
and washed with water, followed by drying over anhydrous magnesium sulfate. After distilling off the solvent, the 
obtained crude product was purified by silica gel column chromatography (developing solvent, n-hexane : ethyl acetate 
= 9 : 1) to obtain 4-fluoro-4'-methylmercaptomethylbenzophenone (1.12 g). 
n^ 1.6375 

Synthesis Example 1 0 




S-(4-(4-chlorobenzoyl)benzyl)thiouronium bromide (3.3 g) and potassium carbonate (1 .5 g) were dissolved in dimethyl- 
formamide (20 ml). A methanol solution (10 ml) of potassium hydroxide (1.0 g) was added and stirred at room temper- 
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ature for 30 minutes. To the reaction mixture, water (100 ml) and toluene (100 ml) were added. The organic layer was 
separated, and washed with water and an aqueous saturated sodium chloride solution, followed by drying over anhy- 
drous magnesium sulfate. After distilling off the solvent, the crude product was purified. by silica gel column chromatog- 
raphy (developing solvent: ethyl acetaten:hexane = 1:9) to obtain 4-chloro-4 , -ethyImercaptomethylbenzophenone (1 3 
5 g). 

melting point: 34 - 35 °C 

4-chloro-4'-difluoromethylmercaptomethylbenzophenone (0.8 g) was obtained in the same manner as in Synthesis 
Example 10 by using bromodifluoromethane (3.9 g) instead of ethyl iodide, 
melting point: 60 - 62 °C 

w 4-chloro-4'-trifluoromethylmercaptomethylbenzophenone (0.4 g) was obtained in the same manner as in Synthesis 
Example 10 by using trifluoromethyl iodide {5.9 g) instead of ethyl iodide, 
melting point: 78 - 79°C 



15 



20 



Synthesis Example 11 (Synthesis of starting material for Synthesis Example 10) 



NH HBr 
CI ^ ^^CH 2 S-C-NH 2 



25 An acetone solution (500 ml) of 4-bromomethyl-4*-chlorobenzophenone (31 g) and thiourea (10 g) was heated for 30 
minutes with ref luxing. The precipitated crystals were then collected by filtration and washed with acetone to obtain S- 
(4-(4-chlorobenzoyl)benzyl)thiouronium bromide (33 g). melting point: 76 - 78°C 



Synthesis Example 12 



30 



35 



40 



o 
II 



CI v CH-S-CH, 
CH 2 -CH 3 



To a tetrahydrofuran solution (30 ml) of lithium diisopropylamide which was prepared from a 1.6M n-butyllithium hexane 
solution (12.5 ml) and diisopropylamine (2.1 g) ( a tetrahydrofuran solution (10 ml) of 4-chloro-4-methylmercaptometh- 

45 yibenzophenone (2.8 g) was added at -78°C, and the mixture was stirred for 30 minutes at the same temperature. Ethyl 
iodide (3.0 g) was subsequently added thereto at -78°C, and the mixture was stirred for 6 hours while restoring the mix- 
ture gradually to room temperature. After completing the reaction, the reaction mixture was washed with aqueous 5% 
ammonium chloride solution and aqueous saturated sodium chloride solution, and dried over anhydrous magnesium 
sulfate. After distilling off the solvent, the obtained crude product was purified by silica gel column chromatography 

so (developing solvent: n-hexane: ethyl acetate = 4:1) to obtain 4-chloro-4 , -(1-methylmercaptopropyl)benzophenone (0.3 
g) as oily substance. 

1 H-NMR (90 MHz, CDCI 3 ) (0.93 3H t) (1 .88 3H s) (1.96 2H m) (3.63 IHt) (7.27-7.80 8H m) 

55 
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To a pyridine solution (30 ml) of 4-(4-chlorobenzolyl)benzylthiocyanate (1.5 g) and benzylthiocyanate (1.5 g). zinc pow- 
der (0.4 g) was added and stirred at room temperature for 24 hours under trif luoromethyl iodide atmosphere. Then tol- 
15 uene (50 mf) was added and zink powder was filtered off. The filtrate was washed with 2N HCI aq. (30 ml tree times) 
and dried over anhydrous magnesium sulfate. After the solvent was evaporated the residue was purified by means of 
column chromatography (n-hexane : ethylacetate = 6:1). Then 4-chloro-4'-trifluoromethylmercaptobenzophenone (0.5 
g) was obtained, 
melting point: 78 -79°C 

20 

Synthesis Example 14 




30 



A mixture of 4-chloro-4'-(2-chloroethylmercaptomethyi)benzophenone (4.9 g) and 1 ,8-diaza-bicyclo[5.4.0]undec-7-ene 
(4.3 g) in 1 00ml of toluene was stirred for 3 hours at 80 °C. After that, the mixture was washed with aqueous 2N hydro- 
chloric acid solution and water, followed by drying over anhydrous sodium -sulfate. The solvent was distilled off under 
35 reduced pressure to obtain 4-chloro-4'-vinylmercaptomethylbenzophenone (4.3 g). 
n D 20 1.6363 

Synthesis Example 15 



O 
I! 



45 




so To an acetic acid solution (30 ml) of 4-chloro-4'-methylmercaptomethylbenzophenone (8.3 g), aqueous 30% hydrogen 
peroxide solution (3.5 ml) was added, and the mixture was stirred for 2 hours while keeping at 10°C. To the reaction 
solution, water (200 ml) and toluene (200 ml) were added, and then the organic layer was separated, and washed suc- 
cessively with water, an aqueous sodium bicarbonate solution and an aqueous saturated sodium chloride solution, fol- 
lowed by drying over anhydrous magnesium sulfate. After distilling off the solvent, the crude product was purified by 

55 silicagel column chromatography (developing solvent: acetone:n-hexane = 50:50) to obtain 4-chloro-4 , -methylsutfinyl- 
methylbenzophenone (5.3 g). 
melting point: 125 -128°C 
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10 




O 



4-Chloro-4*-methylsutfinylmethylbenzophenone (2.9 g) and m-chloroperbenzoic acid (2.5 g) were dissolved in dichlo- 
is romethane, and the mixture was stirred for 12 hours at 0°C. After the precipitated crystals were filtered off, the filtrate 
was successively washed with aquous sodium bicarbonate solution, aqueous 5% sodium thiosulfate solution and water, 
and dried over anhydrous magnesium sulfate. After distilling off the solvent, the crude product was purified by silica gel 
column chromatography (developing solvent: ethyl acetate:n-hexane = 1 :5) to obtain 4-chloro-4'-methylsulfonylm ethyl - 
benzophenone (1 .8 g). 
20 melting point: 173 - 174°C 

Synthesis Example 17 




35 To an acetic acid solution (70 ml) of 4-chloro-4'-methylmercaptomethylbenzophenone (8.3 g), aqueous 30% hydrogen 
peroxide solution (7 ml) was added at room temperature, and the mixture was stirred for 6 hours at 70°C. The reaction 
mixture was poured into ice-water, and the precipitated crystals was collected by filtration, and washed with an aqueous 
sodium bicarbonate solution and water. The crystals was then air-dried to obtain 4-chloro-4'-methylsulfonyfmethy(ben- 
zophenone (4.3 g). 

40 melting point: 173 • 174°C 

Reference Example 1 (Synthesis of starting materials for Synthesis Example 8) 




A carbon tetrachloride solution (200 ml) of 4-fluoro-4'-methyIbenzophenone (16 g), N-bromosuccinimrde (14.2 g) and 
55 2,2'-azodi-isobutyronitri!e (0. 1 g) was heated for 1 6 hours with ref luxing. After the mixture was cooled to a room temper- 
ature, the precipitates were collected by filtration, and the solvent was distilled off to obtain 4-bromomethyl-4'-f luoroben- 
zophenone (20 g). 
melting point: 73 - 75°C 
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Reference Example 2 (Synthesis of starting material for Reference Example 1) 



5 



o 
II 




10 



Into a toluene suspension (200 ml) of aluminum chloride (26 g), a toluene solution (50 ml) of p-fluorobenzoyl chloride 
(16 g) was dropwise added at a room temperature. Subsequently, the mixture was stirred for 20 hours at a room tem- 
perature, and then carefully poured into ice-water. Toluene (200 ml) was added thereto, and then the organic layer was 
15 separated, and washed successively with aqueous 2N hydrochloric acid solution, water and aqueous saturated sodium 
chloride solution, followed by drying over anhydrous sodium sulfate. The solvent was distilled off under reduced pres- 
sure to obtain 4-fluoro-4'-methylbenzophenone (16 g). 
melting point: 97 - 98°C 

20 Reference Example 3 (Synthesis of starting material for Synthesis Example 9) 



30 To an acetonitrile solution (500 ml) of 4-cyanobenzyl bromide (50 g), 15% methyl mercaptan sodium salt (120 ml) was 
added at a room temperature and heated for 6 hours with ref luxing. After cooling to a room temperature, water (1 1) and 
toluene (1 1) was added thereto. The organic layer was separated and washed successively with an aqueous 2N sodium 
hydroxide solution sulfate. After distilling off the solvent, 4-methylmercaptomethylbenzonitrile (38 g) was obtained. 



The following Table 8 shows the compounds synthesized in the above Synthesis Examples 8 to 17 together with 
compounds synthesized in the same manner as those in the Synthesis Examples 8 to 1 7. 
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Table 8 
O 




Melting Point or 



R 1 


R 6 


R 7 


A 


Refrective Inc 


Tit- 


TT 

ri 


IT 

H. 


pTT C /"»/ X 7TTNXTXT T TT"> _ 

Cri 2 oC(=NH)NH 2 HBr 


225 - 231 °C 


Cl 


H 


H 


CH(CH 3 )SC(=NH)NH 2 HBr 


158 - 159 °C 


CI 


H 


H 


CH 2 SC(=NH)NH 2 HBr 


76 - 78 °C 


Cl 


H 


2-C1 


CH 2 SC(=NH)NH2-HBr 


110 - 114 °C 


Cl 


H 


3-C1 


CH 2 SC(=NH)NH2-HBr 


198 - 201 °C 


I 


H 


H 


CH2SC(=NH)NH 2 HBr 


196 - 210 °C 


Cl 


H 


H 


CH 2 SCN 


149 - 150 °C 


Cl 


H 


H 






Cl 


H 


H 


CH 2 S(CO)CH 3 


98 - 99 °C 


Br 


H 


H 


CH2SC2H5 


46 - 48 °C 


Cl 


H 


H 


CH(CH 3 )SCH 3 


Dig 1-6198 


Cl 


H 


H 




34 - 35 °C 


Cl 


H 


H 


CH 2 SC 3 H 7 -iso 


rig 1-6320 


Cl 


H 


H 


CH 2 SC 3 H7-n 


hg 16211 


Cl 


H 


H 


CH 2 SCF 3 


78 - 79 °C 


Cl 


H 


H 


CH,SCH 2 CsCH 


80 - 81 °C 


Cl 


H 


H 


CH 2 SCH 2 CF 3 


77 - 78 °C 


Cl 


H 


H 


CH2SCH=CH2 


rig 1 6363 


Cl 


H 


H 


CH 2 SCH 2 CH=CH 2 


rig 1-6368 


Cl 


H 


H 


CH 2 SCH 2 CH 2 C1 


65 - 67 °C 


Cl 


H 


H 


CH 2 S CH 2 CH 2 F 


44 - 45 °C 


Cl 


H 


3-Br 


CH 2 SCH^ 


ng 1.6502 


Cl 


H 


3-CH 3 


CH 2 SCH 3 


rfg 1 6345 
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Table 8 (continued) 



R 1 


R 6 


R 7 


CI 


H 


2-1 


CI 


H 


H 


CI 


H 


H 


CI 


H 


H 


CI 


H 


H 


CI 


2-C1 


H 


CI 


3-C1 


H 


F 


H 


H 


F 


3-F 


H 


I 


H 


H 


CI 


H 


H 


CI 


H 


H 


CI 


H 


H 


Br 


H 


H 


Br 


H 


H 


CI 


H 


H 


CI 


H 


H 



Melting Point or 
Refrective Index 



CH 2 SCHF 

CH 2 SCHF 2 

CH 2 (S0 2 )CH 3 

CH 2 (SO)CH 3 

CH^SCH^ 
CF^SCH^ 

CH2SCH3 

CH2SCH3 
C^SCHjCN 

CH2S CH2CHF2 

CH 2 SCH 2 CH2CH 2 C1 

CH 2 SCH 2 CF 3 
CH2SCH 2 CHF 2 
C^SC^CHjCP^F 
CH 2 SCH 2 Si(CH 3 ) 3 



n£° = 1.6324 
1.6237 

60 - 62 °C 
173 - 174 °C 
125 - 128 °C 
Ift 0 1.6369 

66 - 67 °C 
Dig 1.6375 

rfc? 1.6306 

89 - 91 °C 
87.5 - 88 °C 
59 - 60.5 °C 
n 2 0 ° 1.6113 

79.5 - 81.5 °C 
'62 - 64 °C 
39 - 40.5 °C 
95 - 100 °C 



Biological Test Examples 
Preparation of test solutions 

Solvent: 3 parts by weight of xylol 

Emulsifier: 1 part by weight of polyoxyethylene alkyl phenyl ether 

To produce a suitable preparation of active compound, 1 part by weight of active compound was mixed with the stated 
amount of solvent containing the stated amount of emulsifier, and the mixture was diluted with water to the prescribed 
concentration to prepare test solutions. 
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Test Example 1 (Test against Spodoptera litura larvae) 
Testing procedure 

Leaves of cabbage (Brassica oleracea) were dipped into the solution of the active compound at the prescribed con- 
centration. After air-drying the solution, the treated leaves were placed in a petridish, and ten third-instar larvae of com- 
mon cutworm (Spodoptera litura) were released. The dish was then placed at an incubation chamber of 25°C. After 7 
days, the number of dead larvae was examined to calculate mortality in %, The test was conducted with 2 replications, 
and the mortality in % is shown in their average. 

Results 

Compound Nos. 8, 12, 16, 34, 37, 43, 48, 50, 54, 57, 60, 63, 74, 83, 92, 106, 171, 121, 125, 132. 139, 140. 141, 
142. 147, 148, 149. 151, 152, 155, 157, 158, 159, 160, 161, 162, 163, 164, 165, 168, 170, 171.172, 173,174, 175 and 
1 76 exhibited 100 % of mortality at the concentration of 200 ppm, and compound Nos. 1 , 5, 22, 29, 33, 40, 47, 49, 68, 
75, 79, 87, 100, 111, 113, 116, 123, 130. 133, 135. 136, 137, 143. 144. 145. 150, 154. 156 and 169 exhibited 100% of 
mortality at the concentration of 100 ppm. 

Test Example 2 (Test against Aufacophora femoralis ) 

Testing procedure 

Leaves of cucumber (Cucumis sativus ) were dipped into the solution of the active compound at the prescribed 
concentration. After air-drying the solution, the treated leaves were placed in a Petridish, and ten second-instar larvae 
of cucurbit leaf beetle (Aulacophora femoralis) were released. The dish was then placed at an incubation chamber of 
25°C. After 7 days, the number of dead larvae was examined to calculate mortality in %. The test was conducted with 
2 replications, and the mortality in % is shown in their average. 

Results 

Compound Nos. 3, 7, 15, 18, 23, 25, 31, 36, 39. 44, 51, 58. 59, 61. 65, 73, 77, 78. 84, 85, 91, 93, 96. 98, 101, 103, 
109, 114, 115, 119, 120, 126, 129, 131. 133, 135, 136, 140, 145, 148, 150, 152, 154. 156, 163. 167, 169, 170 and 172 
exhibited 100 % of mortality at the concentration of 200 ppm. 

Test Example 3 (Test against Pfutella xyfostella larvae resistant to benzoylureas) 

Testing procedure 

Leaves of cabbage (Brassica oleracea) were dipped into the solution of the active compound at the prescribed con- 
centration. After air-drying the solution, the treated leaves were placed in a petridish, and ten second-instar larvae of 
diamondback moth [Plutelfa xylostefia ) resistant to benzoylureas were released. The dish was then placed at an incu- 
bation chamber of 25°C. After 7 days, the number of dead larvae was examined to calculate mortality in %. The test 
was conducted with 2 replications, and the mortality in % is shown in their average. 

Results 

Compound Nos. 2. 11, 15, 17, 20. 26, 28, 30, 35, 41, 45, 53, 56, 62, 69. 71, 81. 86, 88, 90, 97. 99, 102, 104, 107, 
127, 134, 139. 142, 147, 149, 152, 154, 156, 159, 167 and 168 exhibited 1 00 % of mortality at the concentration of 200 
ppm. 

Test Example 4 (Test against Cnaphalocrocis medinalis ) 
Testing procedure 

The solution of the active compound at the prescribed concentration were spread on 3.5-leaf stage of rice. After air- 
drying the solution, the treated leaves were cut and were placed in a Petridish, and ten third-instar larvae of rice leaf- 
roller (Cnaphalocrocis medinalis) were released. The dish was then placed at an incubation chamber of 25°C. After 7 
days, the number of dead larvae was examined to calculate mortality in %. The test was conducted with 2 replications, 
and the mortality in % is shown in their average. 
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Results 

Compound Nos. 4, 9, 10, 13, 24, 27, 32, 42, 46, 52, 55. 64, 67, 70, 72, 76, 82, 89, 94,-95, 105, 108, 1 10, 1 12. 124, 
128, 140, 148, 151, 160, 163 and 165 exhibited 100 % of mortality at the concentration of 50 ppm. 

Test Example 5 (Test against Diabrotica balteata ) 

Preparation of test formulation 

carrier: 7 parts by weight of Kaolin 
emulsifier: 1 part by weight of detergent 

For the seed treatment a certain amount of active ingredient is solved acetone and mixed into a the stated amount of 
carrier containing the stated amount of emulsifier. 

For seed coating 200 mg of the formulation are dispersed with 0.2 ml of water within a plastic pot. 10 g of maize 
are added to the dispersion and mixed thoroughly on rotary shaker for 2 minutes. 

Testing procedure 

After drying of the seed coating five treated/untreated seedcernels were added into 300 ml of standardized wet soil 
and kept at a temperature of 20 °C. Two replications are prepared for each preparation. 

After two days each pot is infested with 20 second-instar-larvae of Diabrotica balteata, seven days after infestation 
the number of emerged plants per pot is counted. 

The efficacy is calculated to 100 % Abbot, if all plants emerged and to 0 % Abbot, if no plant emerged. 

Results 

Compound Nos. 8, 39, 70 and 95 exhibited 100 % of mortality at the 0.1 g of the active ingredient per 10 g seed- 
cernels. 

Claims 

1 . Compounds of the formula: 




wherein 

R 1 is halogen, 

R 2 is hydrogen or C-|. 4 alkyl, 

R 3 is cyano, optionally substituted C 1 . 4 alkyl, C 2 . 4 alkenyl or C 3 . 4 alkynyl, C v4 alkyl-carbonyl or C^ 4 alkoxy- 

thiocarbonyl, 

R 4 is hydrogen, phenyl, optionally substituted C^s a lkv| . optionally substituted C-,. 8 alkyl, optionally substi- 

tuted C 2 _ 8 alkenyl, -CO-R 8 , -CO-O-R 9 or 
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jo 



R 5 is hydrogen, formyl, phenyl, optionally substituted C-,.3 alkyl, optionally substituted C 2 . 8 alkenyl, option- 

ally substituted C 3 _ 8 alkynyl, optionally substituted C,. 8 alkyl -carbonyl, optionally substituted C^. 6 alkyl- 
oxalyl, optionally substituted Ct. 8 alkoxy-carbonyl, optionally substituted C-|_ 8 alkoxy-oxalyl, optionally 
substituted C 3 . 8 cycloalkyl-carbonyt, optionally substituted C 2 -8 alkenyl-carbonyl or optionally substi- 
tuted benzoyl, 

R 6 is hydrogen or halogen, 

R 7 is hydrogen, halogen or C^ 2 alW. 

n is 0, 1 or 2, provided that n is 0 when R 3 is cyano, alkyl-carbonyl or alkoxy-thiocarbonyl, 

^ is a single bond of Anti form or of Syn form, 

R 8 is optionally substituted C^a alkyl, optionally substituted C 2 .q alkenyl, optionally substituted phenyl, 

optionally substituted C 3 . 8 cycloalkyl, optionally substituted C^s alkyl-carbonyl or optionally substituted 
C^a alkoxy-carbonyl, or hydrogen, 

R 9 is optionally substituted C V8 alkyl, optionally substituted C 3 . 8 cycloalkyl, optionally substituted C 2 . 3 alke- 

nyl or optionally substituted alkynyl, 

R 10 is hydrogen or C<|. 4 alkyl, 

R 11 is hydrogen, optionally substituted C1.4 alkyl or optionally substituted phenyl and, 
Z is oxygen or sulfur. 

Process for the preparation of compounds of formula (I) according to claim 1 , characterized in that 

(a) in the case where R 5 is hydrogen: 
compounds of the formula (II) 

° 7 

r 6 li R 

(II) 

H-S(0)n-R 3 
R 2 

wherein R 1 . R 2 , R 3 , R 6 , R 7 and n are defined as in claim 1. are reacted with compounds of the formula 

(III) 

N 

| (HI) 
NH 2 

wherein R 4 is defined as in claim 1; 
in the presence of an inert solvent, and. if appropriate, in the presence of an acid catalyst, 
or 
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(b) in the case where R 5 is hydrogen and R 4 is 



— C-N 




and R 11 is not hydrogen, then R 11 is replaced by R 12 then R 12 is optionally substituted C-1-4 alkyl or optionally 
substituted phenyl: 
compounds of the formula (IV) 




(IV) 



wherein R 1 , R 2 , R 3 , R 6 , R 7 and n are defined as above, are reacted with compound of the formula (V) 

OCN-R 12 (V) 

wherein R 12 is optionally substituted C-j.4 alkyl or optionally substituted phenyl, 
in the presence of an inert solvent, 
or 

(c) in the case where R 4 is -C0-R 8 or -CO-O-R 9 . provided that R 8 is not hydrogen, then R 8 or -O-R 9 is replaced 
by R 13 the aforementioned compounds of the formula (IV) are reacted with compounds of the formula (VI) 



o 




wherein hal is chlorine or bromine and R 13 is R 8 or -O-R 9 , 
in the presence of an inert solvent, and if appropriate in the presence of an acid binder, 
or 

(d) in the case where R 5 is not hydrogen, then R 5 is replaced by R 14 : compounds of the formula (VII) 
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wherein R 1 , R 2 , R 3 , R 4 , R 6 , R 7 and n have the same meaning as mentioned above, 
are reacted with compounds of the formula (VIII) 

hal-R 14 (VIII) 

wherein hal and R 14 have the same meaning as mentioned above, in the presence of an inert solvent, 
and if appropriate in the presence of an acid binder, 
or 

(e) in the case where n is 1 : 
compounds the formula (IX) 




wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and R 7 have the same meaning as mentioned above, 
are oxidized in the presence of an inert solvent, 
or 

(f): in the case where n is 2: 
compounds of the formula (X) 




wherein R 1 , R 2 , R 3 , R 4 R 5 , R 6 and R 7 have the same meanings as mentioned above and q is 0 or 1, 
are oxidized in the presence of an inert solvent 

Compounds of formula (0 according to claim 1, wherein 

R 1 is halogen, 

R 2 is hydrogen or alkyl, 

R 3 is cyano, alkyl which may be substituted by one or more than one substituent selected from the 
group consisting of halogen, cyano, methoxy, ethoxy and trimethylsilyl or is C 2 . 3 alkenyl, propargyl, 
methyl-carbonyl, methoxy-thiocarbonyl or ethoxy-thiocarbonyl, 
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is hydrogen, alkyl, C 2 . 4 aikenyl, phenyl, or is benzyl, -CO-R 8 . -CO-O-R 9 or 

Z R 10 
-CN^ r11 . 



R 5 is hydrogen, formyt, phenyl, C V6 alkyi which may be substituted by one or more than one substituent 

selected from the group consisting of halogen, cyano, C1.4 aikoxy. C^ alkylthio, hydroxycarbonyl, C^ 4 
alkoxy-carbonyl, phenyl, phenyl which is substituted by halogen and methoxyphenyl or is C2-6 aikenyl, 
C 3 _6 alkynyl, C^g alkyl-carbonyl, C^ halogenalkyl-carbonyl, Cv 4 alkoxy-C^s alkyl-carbonyl, C^, 6 alkyl- 
oxalyl, C v5 alkoxy-carbonyl which may be substituted by one or more than one substituent selected from 
the group consisting of C 3 . 6 cycloalkyl and (^.4 aikoxy or is C v6 alkoxy-oxalyl, C 3 . 6 cycloalkyl-carbonyl 
which may be substituted by alkyl, C 2 -6 alkenyl-carbonyl which may be substituted by phenyl or is 
benzoyl which may be substituted by one or more than one substituent selected from the group consist- 
. ing of halogen, nitro, cyano, C^. 4 aikoxy and C1.4 alkylthio, 

R 6 is hydrogen or halogen, 

R 7 is hydrogen or halogen or C^ 2 a'M- 

n is 0, 1 or 2, provided that n is 0 when R 3 is cyano, methyl-carbonyl, methoxy-thiocarbonyl or ethoxy-thi- 

ocarbonyl, 

J is a single bond of Anti form or of Syn form, 

R 8 is .5 alkyl which may be substituted by one or more than one substituent selected from the group con- 
sisting of halogen, cyano, C 1 . 4 aikoxy, C-1.4 alkoxy-carbonyl and phenoxy or is C2-6 aikenyl which may be 
substituted by one or more than one substituent selected from the group consisting of halogen and phe- 
nyl, or is phenyl which may be substituted by one or more than one substituent selected from the group 
consisting of halogen, nrtro, cyano, C^ alkyl, C1.4 aikoxy and 0^4 alkythio, or is C 3 _6 cycloalkyl which 
may be substituted by (^.4 alkyi, or is C^e aikyl-carbonyl or C-|. 6 alkoxy-carbonyl, or hydrogen, 

R 9 is C1.6 alky' which may be substituted by one or more than one substituent selected from the group con- 
sisting of halogen, phenyl 4-nitrophenyl, trimethylsilyl and C 3 . 6 cycloalkyl, or is G3_ 6 cycloalkyl, or C2-6 
aikenyl which may be substituted by phenyl or is C 3 . 6 alkynyl, 

R 1 0 is hydrogen or C 1 .4 alkyl, 

R 1 1 is hydrogen, 0^4 alkyl which may be substituted by halogen or is phenyl which may be substituted by 
one or more than one substituent selected from the group consisting of halogen, aikoxy or C-1.4 
haloalkoxy and 

Z is oxygen or sulfur. 



Compounds of formula (I) according to claim 1 , wherein 



R 1 is fluorine, chlorine, bromine or iodine, 

R 2 is hydrogen, methyl, ethyl or n-propyl, 

R 3 is cyano, methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, cyanomethyl, fluoromethyl, chloromethyl, drf- 

luoromethyi, trifluoromethyl, 2-fIuroroethyl, 2-chloroethyl, 2 , 2<Jif luoroethy 1 , 2,2,2-trifIuoroethyl, 3-fluoro- 
propyl, 3-chloropropyl, 2,2,3, 3-tetrafluoropropyl, methoxymethyi, ehoxymethyl, trimethylsilylmethyl, 
vinyl, allyl, propargyl, methyl-carbonyl or ethoxy-thiocarbonyl, 

R 4 is hydrogen, methyl, ethyl, propyl, isopropyl, n-butyl, tert-butyl, allyl, phenyl, benzyl, -CO-R 8 , -CO-O-R 9 

or 



R 5 is hydrogen, methyl, ethyl, propyl, isopropyl, n-butyl, tert-butyl, n-pentyK n-hexyl, methoxymethyi, 

ethoxymethyl, methytthiomethyl, methyithioethyl, methoxycarbonyl methyl, ethoxycarbonylm ethyl, 2- 
ethoxycarbonylethyl, difluoromethyl, 2-chloroethyl, 2 ,2-dif luoroethy I, 2,2.2-trifluoroethyl, cyanomethyl, 
cyanoethyl, vinyl, allyl, propargyl, phenyl, benzoyl, cinnamoyl, benzyl, 4-chIorobenzoyl, 4-methoxyben- 
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zoyl, formyl, methylcarbonyi, ethylcarbonyl, propylcarbonyi, isopropylcarbonyl, n-butylcarbonyl, 2,2,2-tri- 
fluoroethylcarbonyl, 5-bromopentylcarbonyl, methoxymethylcarbonyl, methyloxalyl, ethyloxalyl, 
propyloxalyl, isopropyloxalyl, n-butyl-oxalyl, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butox- 
ycarbonyl, methoxyoxalyl, ethoxyoxalyl, propoxyoxalyl, butoxyoxalyl, cyclopropylcarbonyl, 1-methylcy- 
clopropyicarbonyl, cyclopropylmethoxycarbonyl or 2-methoxyethoxycarbonyl, hydroxycarbonylethyl, 

R 6 is hydrogen, fluorine or chlorine, 

R 7 is hydrogen, bromine or methyl, 

n is 0, 1 or 2, provided that n is 0 when R 3 is methyl-carbonyl or ethoxy-thiocarbonyl, 

^ is a single bond of Anti form or of Syn form, 

R 8 is methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, cyanomethyl, 

2-chloroethyl, 3-chloropropyl, 4-chlorobutyl, methoxym ethyl, 2-methoxyethyl, phenoxymethyl, ethoxy- 
carbonylmethyl, vinyl, isopropenyl, 1-propenyl, 2,3,3-trifluoro-2-propenyl, phenyl, 4-chlorophenyl, 4- 
bromophenyf, 4-methylphenyl, 4-methoxyphenyl, styryl, cyclopropyl, cyclopentyl, cyclohexyl, 1-methyl- 
cyciopropyl, methylcarbonyi, ethylcarbonyl, propylcarbonyi, m ethoxycarbonyl, ethoxycarbonyl orpropy- 
oxcarbonyl, or hydrogen, 

R 9 is methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-pentyl, neo-pentyl, 2-methyl- 

butyl, n-hexyl, trimethylsilylmethyl, allyl, cyclopentyl, cyclohexyl, 2-methyl-2-propenyI, propargyl, 2-chlo- 
roethyl, 2,2,2-trifluoroethyl, 2,2,3,3-tetrafluoropropyl, cyciopropylmethyi, cyclohexyl methyl, benzyl or 4- 
nitrobenzyl 

R 1 0 is hydrogen or methyl, 

R 1 1 is hydrogen, methyl, ethyl, 2-chloroethyl, phenyl, 2-chlorophenyl, 2-methoxyphenyl or 4-trif luoromethox- 

yphenyl, and 
Z is oxygen or sulfur. 

Pesticidal agents which comprise at least one compound of the formula (I) as claimed in claim 1. 
The use of compounds of the formula (I) as claimed in claim 1 for combating pests. 

A method of combating pests, wherein compounds of the formula (I) as claimed in claim 1 are allowed to act on 
pests and/or their environment. 

A process for the preparation of pesticides which comprises mixing compounds of the formula (I) as claimed in 
claim 1 with extenders and/or surfactants. 

Compounds of the formula (XXIX): 




wherein 

R 1 is halogen, 

R 2 is hydrogen or C,. 4 alkyl, 

R 6 is hydrogen or halogen, 

R 7 is hydrogen, halogen or alkyl, 

n is 0, 1 or 2, 

X is cyano, optionally substituted alkyl, C 2 . 4 alkenyl, C 3 . 4 alkynyl, C t . 4 alkyl-carbonyl, _ 4 alkoxy-thi- 

ocarbonyl or carboxamidine and their salts, provided that when X is cyano, C<|_ 4 alkyl-carbonyl C v4 
alkoxy-thiocarbonyl or carboxamidine and their salts then n is 0. 
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CM wherein, R 1 is halogen; R 2 is hydrogen or C-,. 4 alkyl; R 3 is cyano, optically substituted C V4 alkyl, C 2 . 4 alkenyl, C3.4 alky- 

CM nyt, C-(.4 alkyl-carbonyl or ^.4 alkoxy-thiocarbonyl; R 4 is hydrogen, phenyl, optionally substituted C^. s alkyl, optionally 

j* substituted C 2 . 8 alkenyl, -CO-R 8 , -CO-O-R 9 or 

O 
LU 



Printed by Rank Xerox (UK) Business Services 
2.13 16/3.4 



(Cont. next page) 



EP 0 742 202 A3 



if i ; 
— C-N-R 11 



R 5 is hydrogen, formyl, phenyl, optionally substituted C^s alkyl. optionally substituted C 2 . 8 alkenyl, optionally substi- 
tuted C3.8 alkynyl, optionally substituted Ct.a alkyl -carbonyl, optionally substituted C-|.6 alkyl -oxalyl, optionally substi- 
tuted C-i.8 alkoxy-carbonyl, optionally substituted C-(. 8 alkoxy-oxalyl, optionally substituted C 3 . 8 cycioalkyl-carbonyf, 
optionally substituted C 2 -8 alkenyl -carbonyl or optionally substituted benzoyl; R 6 is hydrogen or halogen; R 7 is hydro- 
gen, halogen or alkyl. C V 4 aikyl-carbonyi or C v4 alkoxy-thiocarbonyl; n is 0, 1 or 2, provided that n is 0 when R 3 is 
cyano, alkyl-carbonyl or C V4 alkoxy-thiocarbonyl, is a single bond of Anti form or of Syn form. 
The benzophenonehydrazone derivatives of the formula (I) have excellent insecticidal activities. 
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